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1 PURPOSE AND OBJECTIVES

This report presents the results of site characterization activities conducted as part of the West
Lake Landfill Operable Unit 2 Remedial Investigation/Feasibility Study (RI/FS). The report
provides the following information, consistent with Section 3.4.1 of the RI/FS Statement of Work
(SOW):

• a review of the investigative activities that have taken place,

• a description of data collected to document the location and characteristics of
surface and subsurface features and contamination, including affected media,
location, types, physical state, concentration of the contaminants, and quantity,
and

• the location, dimensions, physical condition, and varying concentrations of each
contaminant throughout each source and the extent of contaminant migration
through each of the affected media.

Field investigative activities were designed to meet the objectives of Section 3.1 of the SOW. As
described in the EPA-approved Remedial Investigation/Feasibility Study Work Plan, West Lake
Landfill Operable Unit 2, Bridgeton, Missouri (Work Plan), Appendix A-1, Field Sampling Plan
prepared by Colder Associates Inc. (Colder, 1995), the primary objectives of the West Lake
Landfill Operable Unit 2 (OU-2) Rl were to collect data on and adjacent to OU-2 regarding
environmental characteristics, chemical occurrence, potential chemical migration pathways, and
transport mechanisms.

The tasks that were proposed to meet the objectives of the SOW were summarized in Work Plan
as follows:

Define site physical and biological characteristics

surficial geologic investigation
ecological evaluation
collection of additional information on site physical characteristics and
demographics



Purpose and objectives

Characterize site hydrogeologic characteristics

evaluation pf existing well integrity
initial hydrogeologic investigation
technical memorandum recommending groundwater quality monitoring network
determine groundwater quality

Define sources of contamination

leachate sampling and analysis
landfill gas characterization
investigation of potential petroleum impacts near well MW-F2
evaluation of potential impacts to groundwater

Determine surface water and sediment quality

surface water sampling and analysis
seep survey, sampling, and analysis

Determine air quality

Site physical and hydrogeologic characteristics were previously detailed in the Physical
Characterization Technical Memorandum for the West Lake Landfill Operable Unit 2, Bridgeton,
Missouri (Physical Characterization Memorandum) prepared by Colder and dated August 1996.
The Physical Characterization Memorandum also recommended a groundwater quality network
for the site. This Site Characterization Summary Report discusses the remainder of the Rl tasks,
which include site biological characteristics, sources of contamination, groundwater quality,
surface water and sediment quality, and air quality.



BACKGROUND AND SITE DESCRIPTION

The West Lake (Bridgeton) Landfill site is a 212-acre facility located within the City of Bridgeton,
St. Louis County, Missouri (Figure 2.1). The site address is 13570 St. Charles Rock Road
(Figure 2.2). The site includes an active solid waste landfill, an inactive demolition landfill, an
inactive landfill, concrete and asphalt plants, and an automobile repair shop (Figure 2.3). The site
was used agriculturally until 1939, when a limestone quarry and crushing operation was initiated.

As shown in Figure 2.2, the West Lake Site is bounded on the north by St. Charles Rock Road
and on the east by Taussig Road and agricultural land. Old St. Charles Rock Road borders the
southern and western portions of the site. Property north of the site (across St. Charles Rock
Road) is moderately developed with commercial retail and industrial operations. The property
northeast of the site is also developed for commercial uses. The property south of the site is
currently experiencing significant commercial development. The Earth City industrial park is
adjacent to the site on the west. The West Lake Site is now almost completely surrounded by
commercial/industrial properties.

The site is located on the eastern edge of the Missouri River floodplain. The Missouri River is
located approximately two miles west of the site. The site remained above the high water
elevation during the St. Louis-area floods of 1993 and 1995. The area is transitional between the
alluvial floodplain immediately to the west and the loessial bluffs 0.5 miles to the east. The edge
of the alluvial valley is oriented north to south through the center of the site (Figure 2.3).
Topography in the area is gently rolling. However, site topography has been significantly altered
by quarry activities in the eastern portion, and placement of mine spoils (unused quarry rock) and
landfilled materials in the western portion.

The limestone quarry was operated between 1939 and 1988, and was closed when economically
recoverable reserves were exhausted. The quarry consists of two pits, which were excavated to
a maximum depth of about 240 ft below ground surface (bottom elevation of about 240 ft above
mean sea level, MSL). The active sanitary landfill is operated within the former limestone quarry.
Landfilling operations were initiated within the north pit of the quarry in 1979. Landfilling in the
north pit terminated at a maximum elevation of about 500 ft MSL. Currently, active landfilling is
taking place in the south pit, which is filled with solid waste to a depth of about 20 to 40 ft below
ground surface (440 - 460 ft MSL elevation).



Background and site description

The landfill has been constructed with a gas collection system and separate leachate collection
system. The gas collection system is designed to alleviate potential odor problems and recover
gas for potential beneficial _use. The leachate collection system is of hydrogeologic importance
because it is designed to remove surface water and groundwater which flow into the active
sanitary landfill. The leachate collection system, therefore, acts as a groundwater sink to the
aquifers surrounding the active landfill. The leachate collection system currently includes four
leachate collection sumps, LCS-1 through LCS-4 (Figure 2.4). These have been fitted with pumps
which discharge pumped leachate to an adjacent lined retention and aeration pond (referred to as
the Leachate Retention Pond). The sumps are located near the four corners of the south pit, and
extend from the active sanitary landfill surface to the pit floor. In accordance with terms of the
landfill permit, the sump pumps are typically activated to maintain a maximum 30 ft of leachate
head in the landfill. The leachate collection system collects an average of about 200,000 gallons
of leachate per day from the active landfill area. The collected leachate is pumped to the leachate
pond for treatment and subsequent discharge to the St. Louis Metropolitan Sewer District.
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Figure 2.1 Site vicinity map
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Figure 2.2 Site location map
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BIOLOGICAL CHARACTERISTICS

The entire area surrounding the West Lake Landfill is rapidly being developed for commercial/light
industrial purpose. The area north of the landfill across St. Charles Road, as well as the area
west of the landfill in Earth City, has previously been developed. Subsequent to initiation of the
OU-2 RI/FS, the areas south and east of the landfill have also undergone extensive
commercial/light industrial development. The heavy development in the area has eliminated
almost all previously existing plant and animal habitats, and has therefore significantly reduced the
number and type of potential ecological receptors.

The biological characteristics near the West Lake Landfill were evaluated as part of the West Lake
Landfill Operable Unit 1 (OU-1) RI/FS. As described in the Site Characterization Summary Report
prepared by Engineering Management Support, Inc. and dated August 1997, the U.S. Fish &
Wildlife Service reported "no federally-listed endangered or threatened species occur in the
project area". The Missouri Department of Conservation reported "Department staff examined
map and computer files for federal and state threatened and endangered species and determined
that no sensitive species or communities are known to occur on the immediate Site or surrounding
area". An unsubstantiated and unverified report of a Western Fox Snake near the site was made.
Subsequent examinations of areas most likely to be inhabited by the Western Fox Snake by
McLaren/Hart Environmental Engineering Corporation as part of OU-1 RI/FS activities failed to
confirm the presence of the Western Fox Snake.

The OU-1 biological survey identified numerous species and signs of wildlife. Deer tracks were
noted, and rabbits were observed. Red-winged black birds, robins, and crows were also
observed. A great blue heron was observed in the Earth City stormwater retention pond. The
possible presence of coyotes or red fox was inferred from observation of several pellets
containing fur.

As described in the Work Plan, the ecological evaluation performed for the Operable Unit 1 RI/FS
was intended to form the basis for describing biological characteristics for Operable Unit 2. If the
OU-1 biological evaluation were determined to be insufficient, supplemental activities would be
performed as part of the OU-2 RI/FS. Given the lack of sensitive ecological receptors (ie,
threatened or endangered species) identified by OU-1, combined with the extensive human-made
impacts to the area through commercial/light industrial development activities, the existing
biological data are sufficient to quantify risks posed by OU-2, and no further biological
investigations are proposed.
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GROUNDWATER QUALITY

4.1 Overview

The Work Plan indicated that a groundwater quality monitoring network would be developed for
OU-2 based on a detailed review of the site hydrogeologic conditions, including:

• horizontal and vertical flow directions,

• horizontal and vertical hydraulic gradients,

• aquifer and aquitard permeabilities, and

• relationship of monitoring points to potential sources of contamination.

A detailed review of the site hydrogeologic conditions was presented in the Physical
Characterization Memorandum. Four principal hydrogeologic units capable of yielding sufficient
water for sampling were identified within and near OU-2. These included, from youngest to
oldest, the alluvium, the St. Louis/Upper Salem hydrogeologic unit, the Salem Formation, and the
Keokuk Formation. The alluvium is present in the western half of the site (see Figure 2.3). On the
eastern portion of the site, the uppermost water is perched within a loess deposit that overlies the
St. Louis/Upper Salem hydrogeologic unit, consisting of limestone and dolomite. The St. Louis/
Upper Salem hydrogeologic unit grades into the underlying Salem Formation, which is also
predominantly limestone. The Warsaw Formation, a claystone and siltstone aquitard commonly
referred to as the Warsaw Shale, is present between the Salem Formation and the Keokuk
Formation. The Keokuk Formation was classified as predominantly limestone.

The extensive physical characterization at the site allowed development of a detailed
hydrogeologic model based on the bulleted items listed above. As depicted in Figure 4.1,
leachate collection from the active landfill is the major hydrogeologic feature at the site. Leachate
collection has maintained an inward hydraulic gradient from the adjacent Salem, St. Louis/Upper
Salem, and alluvial hydrogeologic units that was developed when the limestone quarry created a
local hydraulic sink by excavating below the water table. The inward hydraulic gradient prevents
horizontal migration of leachate away from the landfill into the surrounding units. Vertical
migration away from the active landfill is prevented by a combination of low-permeability shales
that form a natural landfill liner, leachate pumping, and an upward hydraulic gradient from the
underlying Keokuk Formation.
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The leachate collection process has maintained a groundwater divide west of the active landfill.
East of the divide, groundwater flow is toward the landfill and the leachate collection system.
West of the divide, groundwater flow is relatively flat, but generally trends west/northwest toward
the Earth City Stormwater Retention Pond.

The OU-2 Rl included installation of 49 piezometers to characterize the site hydrogeology and to
monitor groundwater elevations in alluvial and bedrock aquifers. These supplemented existing
piezometers and monitoring wells across the site. From the newly-installed piezometers and
previously existing piezometers/wells, 24 locations were proposed for inclusion in the groundwater
quality monitoring network for OU-2. Figure 4.2 illustrates the OU-2 monitoring locations, plus
OU-1 monitoring wells and piezometers. The wells and piezometers sampled in the OU-1 Rl are
discussed in OU-1 deliverables.

Because groundwater in the Keokuk Formation is hydraulically isolated from the overlying
hydrogeologic units, groundwater quality monitoring in the Keokuk Formation was not performed,
as described in the Physical Characterization Memorandum. Groundwater quality monitoring from
the upper two bedrock hydrogeologic units and the alluvium was performed. Five monitoring
points were established in the Salem Formation. The base of the active sanitary landfill is
adjacent to the Salem Formation. Salem Formation monitoring locations would be the first
locations to detect releases from the active sanitary landfill. Even though available data indicate
that all St. Louis/Upper Salem monitoring points are upgradient of the active landfill, 12 St. Louis/
Upper Salem monitoring locations were sampled for groundwater quality. The St. Louis/Upper
Salem is the uppermost bedrock unit at the site, and is present adjacent to the active sanitary
landfill. Seven alluvial monitoring locations were sampled for groundwater quality. Detailed
rationale for the selected monitoring locations is presented in the Physical Characterization
Memorandum.

4.2 Drill water sample results

During bedrock drilling, it was necessary to add water to the holes to cool the drill bit and facilitate
coring. The source of the drill water was the municipal water supply to the concrete batch plant.
The drill water sample was analyzed for a full suite of compounds, including volatile organic
compounds (VOCs), semi-volatile organic compounds, pesticides, PCBs, TPH, metals, and
general inorganics. Appendix A presents the laboratory analytical sheets for the drill water
sample. Table 4.1 lists the compounds detected in the drill water sample. Chloroform was the
only VOC present above the laboratory reporting limit. Chloroform was probably present as a
result of municipal water treatment. No semi-volatile organic, pesticide, PCB, or TPH compounds
were detected above the laboratory reporting limits.

Extensive development activities were performed after installation of the piezometers, as
described in the Physical Characterization Memorandum. In addition, all piezometers were
purged prior to groundwater sample collection. The development and purging activities were
conducted to allow collection of representative groundwater samples.
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Table 4.1 Drilling water analytical results

Parameter group Parameter

VOC Chloroform

Metals Barium
Calcium
Iron
Magnesium
Manganese
Sodium

Conventionals Hardness
Total dissolved solids
Chloride
Fluoride
Nitrate-Nitrite
Phosphorous
TOC
Sulfide
Ammonia
Sulfate
COD

Result
(mg/l)
0.005

0.023
24.4
2.72
11.8

0.037
20.8

98
250
19
1

1.4
0.10

3
3
1

85
28

4.3 Groundwater sampling and analysis procedures

Two groundwater quality sampling rounds were conducted as part of the West Lake Landfill OU-2 Rl.
The first sampling round began in February 1997 and extended into March 1997. The second sampling
round began in May 1997 and extended into June 1997. An additional, off-schedule groundwater
sampling event occurred in December 1995. The off-schedule sampling event was needed to allow
collection of background groundwater quality data from piezometers PZ-300-AS, PZ-700-AD, and
PZ-300-SS, plus wells I-50, and S-80. Property development activities required that these locations be
decommissioned early in the Rl.

Groundwater sampling was conducted by first collecting water levels in the piezometers and wells.
After collection of water levels, wells were purged using a Grundfos Redi-Flo II pump. Disposable
polyethylene tubing was used to reduce the potential for cross-contamination. Field parameters
pH, temperature, and conductivity were collected during purging. Field parameters were
considered stabilized if the pH varied by less than about 0.1 pH unit, temperature varied less than
approximately 1 degree Fahrenheit, and conductivity varied by less than 10% between readings.
The turbidity of the water was also monitored. Purging forms are included in Appendix B.
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Purging was intended to continue until at least three casing volumes had been removed from the
piezometer/well. Piezometers/Wells that purged dry with the pump were subsequently bailed dry
with disposable bailers. Pjezometers/Wells that purged dry were: allowed to recover and were
sampled. Field parameters did not always stabilize prior to sampling in wells that purged dry.
Piezometers/Wells that did not purge dry were sampled using the pump after the removal of three
casing volumes and field parameter stabilization. Pump flow rate was maintained at
approximately 200 ml/min to 600 ml/min during sampling.

The disposable polyethylene tubing was discarded after each piezometer/well was sampled. The
pump was decontaminated between piezometers/wells by scrubbing the electric cable and pump
casing with Liquinox detergent, rinsing with tap water, and a final rinse with laboratory-grade
deionized water. In addition, the interior of the pump was decontaminated by first pumping a
Liquinox/water mixture through the pump, followed by pumping tap water, then pumping
laboratory grade deionized water. The pump was allowed to dry and was covered in plastic
during transport to the next piezometer/well.

Piezometers/Wells that purged dry were allowed to recover until a sufficient volume of water had
returned to the well to allow collection of at least a suite of compounds. In selected instances
when water level recovery was extremely slow due to very low formational hydraulic conductivity,
it was necessary to collect a particular sample suite (eg, semi-volatile organics), allow additional
recovery, then collect another sample suite. This process was continued until all sample suites
had been collected. Slow recovery piezometers/wells were sampled using disposable bailers,
which were slowly lowered and raised to minimize agitation of the water. A low-flow sampling port
was attached to the bailer to minimize aeration during transfer to the sample containers. New,
clean rope was used in each well.

Samples were placed in laboratory supplied, pre-preserved containers. The sample containers
were shipped to the appropriate laboratory under chain-of-custody. Groundwater samples
collected in the February and May 1997 sampling events were analyzed for the constituents listed
in Table 4.2. Groundwater samples collected in the December 1995 off-schedule sampling event
were analyzed for major ions (calcium, potassium, magnesium, sodium, chloride, sulfate,
bicarbonate as alkalinity), nitrate/nitrite, chemical oxygen demand, and radionuclides (gross alpha,
gross beta, radium-226, radium-228, uranium-238, uranium-235/236, uranium-234, thorium-232,
thorium-230, and thorium-228). Off-schedule radionuclide groundwater samples were collected
as both filtered (dissolved) using a 0.45 micron filter and as unfiltered (total). Metal and
conventional parameters were collected as unfiltered (total).

Off-schedule groundwater samples were analyzed by Quanterra Laboratory. February and May
1997 non-radiological analyses were performed by PACE Analytical Services, Inc. Radiological
analyses for the February and May 1997 groundwater samples were performed by Southwest
Laboratory of Oklahoma. In addition to analyses performed by these two primary laboratories,
split samples were analyzed by TriMatrix Laboratories, Inc. (non-radiological) and Paragon
Analytics, Inc. (radiological). Use of primary and split laboratories provides relevant quality
assurance results, as discussed in Section 10.



Table 4.2 Liquid analyte list

Metals Radionuclides VOCs (continued)
Antimony, Total and Dissolved
Arsenic, Total and Dissolved
Barium, Total and Dissolved
Beryllium, Total and Dissolved
Boron, Total and Dissolved
Cadmium, Total and Dissolved
Calcium, Total and Dissolved
Chromium, Total and Dissolved
Cobalt, Total and Dissolved
Copper, Total and Dissolved
Iron, Total and Dissolved
Lead, Total and Dissolved
Magnesium, Total and Dissolved
Manganese, Total and Dissolved
Mercury, Total and Dissolved
Nickel, Total and Dissolved
Selenium, Total and Dissolved
Silver, Total and Dissolved
Sodium, Total and Dissolved
Thallium, Total and Dissolved
Vanadium, Total and Dissolved
Zinc, Total and Dissolved

General Parameters
Ammonia as N
Chemical Oxygen Demand (COD)
Chloride
Cyanide, Total
Fluoride
Hardness, Total (Calculated)
Nitrate/Nitrite
Phosphorous, Total
Sulfate as S04
Sulfide
Total Petroleum Hydrocarbons
Total Dissolved Solids (TDS)
Total Organic Carbon (TOC)

Gross Alpha, Total and Dissolved
Gross Beta, Total and Dissolved
Radium-226, Total and Dissolved
Thorium-230, Total and Dissolved
Uranium-234, 235, and 238, Total and Dissolved

Volatile Organic Compounds (VOCs)
Acetone
Acrylonitrile
Benzene
Bromochloromethane
Bromodichloromethane
Bromoform (Tribromomethane)
Bromomethane (Methyl bromide)
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chloroethane
Chloroform (Trichloromethane)
Chloromethane (Methyl chloride)
1,2-Dibromo-3-chloropropane
Dibromochloromethane (Chlorodibromomethane)
1,2-Dibromoethane (Ethyiene dibromide)
trans-1,4-Dichloro-2-butene
1,2-Dichlorobenzene (o-DCB)
1,3-Dichlorobenzene (m-DCB)
1,4-Dichlorobenzene (p-DCB)
1,1-Dichloroethane
1,2-Dichloroethane
1,1-Dichloroethene
1,2-cis-Dichloroethene
1,2-trans-Dichloroethene
1,2-Dichloropropane
1,3-cis-Dichloropropene
1,3-trans-Dichloropropene
Ethylbenzene
2-Hexanone
Methyl ethyl ketone (2-Butanone)
Methyl iodide (iodomethane)

Methyl isobutyl ketone (4-Methyl-2-pentanone)
Methylene bromide (Dibromomethane)
Methylene chloride (Dichloromethane)
Styrene
1,1,1,2-Tetrachloromethane
1,1,2,2-Tetrachloroethane
Tetrachloroethene
Toluene
1,1,1 -Trichloroethane
1,1,2-Trichloroethane
Trichloroethene
Trichlorofluoromethane
1,2,4-Trichlorobenzene
1,2,3-Trichloropropane
Vinyl acetate
Vinyl chloride
Xylenes

Semivolatile Organic Compounds (SVOCs)
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
4-Bromophenyl phenyl ether
Butyl benzyl phthalate
Carbazole
p-Chloro-m-cresol (4-Chloro-3-methylphenol)
4-Chloroaniline
bis(2-Chloroethoxy)methane
bis(2-Chloroethyl)ether
bis(2-Chloroisopropyl)ether
2-Chloronaphthalene
2-Chlorophenol
4-Chlorophenyl phenyl ether



Table 4.2 Liquid analyte list (continued)

SVOCs (continued) SVOCs (continued) PCBS (continued)
Chrysene
m-Cresol (3-Methylphenol)
o-Cresol (2-Methylphenol)
p-Cresol (4-Methylphenol)
Dibenzo(a,h)anthracene
Dibenzofuran
3,3-Dichlorobenzidine
2,4-Dichlorophenol
Diethyl phthalate
Dimethyl phthalate
2,4-Dimethylphenol
Di-n-butyl phthalate
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
4,6-Dinitro-o-cresol
bis(2-Ethylhexyl) phthalate
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
lndeno(1,2,3-cd)pyrene
Isophorone
2-Methylnaphthalene

Naphthalene
2-Nitroaniline
3-Niroaniline
4-Nitroaniline
Nitrobenzene
2-Nitrophenol
4-Nitrophenol
N-Nitrosodi-n-propylamine
N-Nitrosodiphenylamine
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol

Pesticides and Polychlorinated Bipherryls (PCBs)
Aldfin

alpha-BHC
beta-BHC
delta-BHC
gamma-BHC (Lindane)

alpha-Chlordane
gamma-Chlordane
4,4'-DDD
4,4'-DDE
4,4'-DDT
Dieldrin
Endosulfan I
Endosulfan II
Endosulfan sulfate
Endrin
Endrin aldehyde
Endrin ketone
Heptachlor
Heptachlor epoxide
Methoxychlor
Toxaphene
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260
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4.4 Background groundwater quality

4.4.1 Bedrock background groundwater quality

Background bedrock groundwater quality data are provided by piezometers PZ-300-SS,
PZ-301-SS, and PZ-204A-SS. Piezometers PZ-300-SS and PZ-301-SS were installed
approximately 2,000 ft south of OU-2. Piezometer PZ-204A-SS was installed approximately 200 ft
south of OU-2.

Tables 4.3 and 4.4 list the reported concentrations for the off-schedule background bedrock
groundwater samples.

Table 4.3 Background bedrock groundwater quality results
(metal and conventional parameters)

December 1995 sampling event

Parameter GW-300-SS
(mg/l)

Calcium 73.9
Potassium <5
Magnesium 56.4
Sodium 10.7
Chloride 6
Sulfate 20
Bicarbonate as alkalinity 500
Nitrate/Nitrite <0.1
Chemical oxygen demand 50

Table 4.4 Background bedrock groundwater radionuclide results
(pCi/l)

Parameter

Gross alpha
Gross beta
Radium-226
Radium-228
Uranium-238
Uranium-235/236
Uranium-234
Thorium-232
Thorium-230
Thorium-228

GW-300-SS
(unfiltered)
3.51 ±2.69
4. 37 ±2.25
0.78 + 0.09
0.39 ±0.37
0.25 + 0.13
0.32 ±0.17
0.80 + 0.26

0.092
0.84 ±0.29

<0.13

GW-300-SS
(filtered)

<3.32
<3.72

0.60 + 0.08
<0.43

0.50 ±0.20
0.13±0.11
0.89 ±0.28

<0.11
0.29 ±0.17

<0.15
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No volatile organic compounds, semi-volatile organic compounds, pesticides, and PCBs were
detected in background bedrock piezometers sampled during the two scheduled sampling rounds.
Selected metals were detected, as were selected radionuclides. The detected metals and

^
radionuclides are presented in Table 4.5.

Table 4.5 Background bedrock groundwater quality summary
PZ-300-SS, PZ-301-SS, PZ-204A-SS

Parameter Range of background
concentrations

(mg/l)

Metals
Antimony (Dissolved) <0.003 to 0.008
Antimony (Total) <0.002 to 0.009
Arsenic (Dissolved) <0.002 to 0.008
Arsenic (Total) <0.002 to 0.007
Barium (Dissolved) 0.022 to 0.079
Barium (Total) 0.037 to 0.1
Beryllium (Dissolved) <0.001 to <0.001
Beryllium (Total) O.001 to <0.001
Boron (Dissolved) <0.1 to 0.636
Boron (Total) <0.1 to 0.8
Cadmium (Dissolved) <0.005 to <0.005
Cadmium (Total) <0.005 to <0.005
Calcium (Dissolved) 40.1 to 66.9
Calcium (Total) 41.0 to 75.4
Chromium (Dissolved) <0.01 to <0.01
Chromium (Total) <0.01 to <0.01
Cobalt (Dissolved) <0.02 to <0.02
Cobalt (Total) <0.02 to <0.02
Copper (Dissolved) <0.02 to <0.02
Copper (Total) <0.02 to <0.02
Iron (Dissolved) <0.04 to 0.665
Iron (Total) <0.04 to 1.02
Lead (Dissolved) <0.002 to <0.002
Lead (Total) <0.002 to 0.003
Magnesium (Dissolved) 25.1 to 37.6
Magnesium (Total) 25.4 to 56.4
Manganese (Dissolved) 0.045 to 0.063
Manganese (Total) 0.045 to 0.064
Mercury (Dissolved) <0.0002 to <0.0002
Mercury (Total) <0.0002 to <0.0002
Nickel (Dissolved) <0.040 to <0.040
Nickel (Total) <0.040 to <0.040
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Table 4.5 Background bedrock groundwater quality summary
PZ-300-SS, PZ-301-SS, PZ-204A-SS (continued)

Parameter Range of background
concentrations

(mg/l)

Metals (continued)
Selenium (Dissolved)
Selenium (Total)
Silver (Dissolved)
Silver (Total)
Sodium (Dissolved)
Sodium (Total)
Thallium (Dissolved)
Thallium (Total)
Vanadium (Dissolved)
Vanadium (Total)
Zinc (Dissolved)
Zinc (Total)

Conventionals
Ammonia as N
Chemical Oxygen Demand
Chloride
Cyanide, Total
Fluoride
Hardness, Total
Nitrate/Nitrite
Phosphorus, Total
Sulfate as SO4
Sulfide as S
Total Dissolved Solids
Total Organic Carbon

Radionuclides
Gross Alpha (Dissolved)
Gross Alpha (Total)
Gross Beta (Dissolved)
Gross Beta (Total)
Radium-226 (Dissolved)
Radium-226 (Total)
Uranium-234 (Dissolved)
Uranium-234 (Total)
Uranium-235/236 (Dissolved)
Uranium-235/236 (Total)
Uranium-238 (Dissolved)
Uranium-238 (Total)
Thorium-230 (Dissolved)
Thorium-230 (Total)

<0.002
<0.002
<0.010
<0.010
30.1 to
28.1 to
<0.002
<0.002
<0.010
<0.010
<0.030
<0.030

to <0.002
to <0.002
to<0.010
to<0.010
153
154
to <0.002
to <0.002
to<0.010
to<0.010
to <0.030
to 0.133

<0.1 to 0.2
<15to50
4 to 7
<0.010to<0.010
0.43 to 1.8
220 to 360
<0.1 to 0.2
0.04 to 1.5
20 to 73
<1 to 1
432 to 640
<1 to 7

<3.32 to 17.9+7-5.24
3.51+/-2.69 to28.8+/-7.21
<3.72 to 9.28+7-3.86
4.37+/-2.2S to 20.5+7-4.37
<0.43 to 1.42+7-0.563
0.78+/-0.09 to 3.33+7-0.769
0.89+7-0.28 to 8.2+7-1.37
0.80+/-0.26 to 9.78+7-1.81
<0.141 to 0.769+7-0.449
<0.169 to 0.516+7-0.35
0.50+/-0.20 to 3.36+7-0.888
0.25+7-0.13 to 4.55+7-1.25
<0.502 to 0.29+7-0.17
<0.736 to 0.84+7-0.29

Note: Radionuclide results presented in pCi/l
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4.4.2 Alluvial background groundwater quality

Background alluvial groundwater quality data are provided by wells MW-107, S-80 and I-50, plus
piezometer PZ-300-AS. Wells S-80 and I-50, plus piezometer P2I-300-AS, were included in the
December 1995 off-schedule sampling event. Tables 4.6 and 4.7 list the reported concentrations
of the off-schedule background alluvial groundwater samples.

No volatile organic compounds, semi-volatile organic compounds, pesticides, or PCBs were
detected in MW-107 in either of the two scheduled sampling rounds. Selected metals and
inorganic compounds were detected, as shown in Table 4.8.

Table 4.6 Background alluvial groundwater quality results
(metals and conventional parameters)

December 1995 sampling event

Parameter

Calcium
Potassium
Magnesium
Sodium
Chloride
Sulfate
Bicarbonate as alkalinity
Nitrate/Nitrite
Chemical oxygen demand

GW-300-AS
(mg/l)

142
<5

41.6
73.0
210
110
280
<0.1
<20

GW-300-AD
(mg/l)

176
6.1

61.1
38.6
150
100
460
<0.1
<20

GW-S-80

(mg/l)

151
5.4
51.5
66.1
250
67
330
<0.1
<20

GW-l-50
(mg/l)

159
<5

57.9
35.4
160
26

460
<0.1
<20

GW-MW-107
(mg/l)

131
<5

52.6
35.8
130
70

400
<0.1
40



Table 4.7 Background alluvial groundwater radionuclide results

Well/
Piezometer
GW-300-AS
(unfiltered)
GW-300-AS
(filtered)
GW-300-AD
(unfiltered)
GW-300-AD
(filtered)
GW-S-80
(unfiltered)
GW-S-80
(filtered)
GW-1-50
(unfiltered)
GW-1-50
(filtered)
GW-MW-107
(unfiltered)
GW-MW-107
(filtered)

Gross Alpha

<3.53

<4.18

5.49 ±3. 51

<4.05

56.1 ±9.5

<7.02

<4.32

<4.06

<4.64

<3.03

Gross Beta

9.34 ±1.64

4.08 ±2.28

8.47 + 2.43

<4.07

53.1 ±6.2

<3.94

5.12 ±2.52

6.02 ± 3.00

4. 38 ±2.49

<3.96

Ra-226

0.31 ±0.05

0.20 ±0.003

0.51 ±0.07

0.35 ±0.05

0.44 ±0.06

0.1 9 ±0.04

0.42 + 0.06

0.29 + 0.04

<0.066

0.069 ± 0.029

Ra-228

<0.55

<0.32

1.00 ±0.54

<0.41

<0.65

O.42

<0.40

<0.48

<0.68

<0.39

U-238

0.57 ± 0.20

0.55 + 0.18

0.26 ±0.13

0.1 7 ±0.09

1.19 ±0.35

0.63 ±0.21

0.15 + 0.10

<0.097

0.26 ±0.13

0.36 ±0.16

U-235/236

<0.17

<0.13

<0.13

<0.10

0.27 + 0.17

0.16±0.11

0.18 + 0.12

<0.14

<0.09

<0.10

U-234

0.74 ±0.23

0.58 + 0.19

0.32 ±0.15

0.40 ±0.15

0.99 ±0.31

0.88 ±0.26

0.43 ±0.18

0.25 ±0.13

0.43 + 0.17

0.39 ±0.1 7

Th-232

0.22 ±0.14

<0.21

0.13 + 0.11

0.12 ±0.08

0.86 + 0.28

<0.11

0.17+0.12

0.21 ±0.13

0.33 + 0.17

<0.085

Th-230

0.51 +0.21

0.26 ±0.18

0.83 ±0.30

0.50 ±0.19

1.48 ±0.40

0.31 ±0.16

1.00 + 0.33

0.93 + 0.30

0.29 + 0.16

0.27 ±0.15

Th-228

,<0.14

<0.20

0.18 + 0.13

<0.10

0.85 + 0.28

<0.13

<0.12

<0.11

0.26 ±0.15

<0.11

Notes:
All results in pCi/l
Samples collected in December 1995
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Table 4.8 Background alluvial ground water quality summary
monitoring wells MW-107, S-80, and 1-50 and piezometers PZ-300-AS and PZ-300-AD

j»

Parameter Range of background
concentrations

(mg/l)

Metals
Antimony (Dissolved) <0.003 to <0.003
Antimony (Total) <0.003 to <0.003
Arsenic (Dissolved) 0.004 to 0.004
Arsenic (Total) 0.004 to 0.004
Barium (Dissolved) 0.152 to 0.178
Barium (Total) 0.152 to 0.182
Beryllium (Dissolved) <0.001 to <0.001
Beryllium (Total) O.001 to <0.001
Boron (Dissolved) <0.1 to <0.1
Boron (Total) <0.1to<0.1
Cadmium (Dissolved) <0.005 to <0.005
Cadmium (Total) <0.005 to <0.005
Calcium (Dissolved) 158 to 159
Calcium (Total) 131 to 176
Chromium (Dissolved) <0.010 to <0.010
Chromium (Total) <0.010 to 0.011
Cobalt (Dissolved) <0.02C to <0.020
Cobalt (Total) <0.020 to <0.020
Copper (Dissolved) <0.020 to <0.020
Copper (Total) <0.020 to <0.020
Iron (Dissolved) 3.33 to 4.06
Iron (Total) 1.96 to 2.83
Lead (Dissolved) <0.002 to <0.002
Lead (Total) <0.002 to <0.002
Magnesium (Dissolved) 56.4 to 58.0
Magnesium (Total) 41.6 to 57.8
Manganese (Dissolved) 3.09 to 3.32
Manganese (Total) 3.05 to 3.14
Mercury (Dissolved) <0.0002 to <0.0002
Mercury (Total) <0.0002 to <0.0002
Nickel (Dissolved) <0.04 to <0.04
Nickel (Total) <0.04 to <0.04
Selenium (Dissolved) <0.002 to <0.002
Selenium (Total) <0.002 to <0.002
Silver (Dissolved) <0.010 to <0.010
Silver (Total) <0.01C) to <0.010
Sodium (Dissolved) 43.4 to 44.9
Sodium (Total) 35.4 to 73.0
Thallium (Dissolved) <0.002 to O.002
Thallium (Total) <0.002 to <0.002
Vanadium (Dissolved) <0.010 to <0.010
Vanadium (Total) <0.010 to <0.010
Zinc (Dissolved) <0.030 to <0.030
Zinc (Total) <0.030 to <O.Q30
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Table 4.8 Background alluvial groundwater quality summary
monitoring wells MW-107, S-80, and 1-50 and piezometers PZ-300-AS and PZ-300-AD

(continued)

Parameter Range of background
concentrations

(mg/l)

Conventionals
Ammonia as N
Chemical Oxygen Demand
Chloride
Cyanide, Total
Fluoride
Hardness, Total
Nitrate/Nitrite
Phosphorus, Total
Sulfate as SO4
Sulfide as S
Total Dissolved Solids
Total Organic Carbon

Radionuclides
Gross Alpha (Dissolved)
Gross Alpha (Total)
Gross Beta (Dissolved)
Gross Beta (Total)
Radium-226 (Dissolved)
Radium-226 (Total)
Uranium-234 (Dissolved)
Uranium-234 (Total)
Uranium-235/236 (Dissolved)
Uranium-235/236 (Total)
Uranium-238 (Dissolved)
Uranium-238 (Total)
Thorium-230 (Dissolved)
Thorium-230 (Total) •

0.4 to 0.4
<15to40
130 to 215

<0.010to<0.010
0.27 to 0.36
660 to 700
<0.1 to<0.1
0.39 to 0.63
62 to 110

<1 to<1
933 to 940

2 to 3

<3.03to<8.19
<3.53to56.1+/-9.5
<3.94 to 6.02+/-3.00

4.38+/-2.49to53.1+/-6.2
0.069+/-0.029to0.35+/-0.05

<0.066to0.51+/-0.07
0.25+/-0.13to0.88+/-0.26
0.32+/-0.15to0.99+/-0.31

<0.10to0.16+/-0.11
<0.09to0.27+/-0.17

<0.097 to 0.63+/-0.21
<0.258to1.19+/-0.35
<0.627 to 0.93+/-0.30
<0.415to 1.48+/-0.40

Note: Radionuclide results presented in pCi/l

4.5 Detection monitoring

In the following discussions, detection monitoring results are representative of groundwater
sampling results from piezometers and wells installed adjacent to the OU-2 boundary. Many of
the sampling points are upgradient of the site due to the inward hydraulic gradient established by
the active sanitary landfill leachate collection system. Others are internal to the site and are
hydraulically downgradient of selected on-site facilities yet upgradient of the active solid waste
landfill. Others, particularly the alluvial piezometers and wells west of the inactive landfill, are
hydraulically downgradient of the site. Detection monitoring results are considered to be all
groundwater samples that were not collected from background monitoring locations described in
Section 4.4 above.
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4.5.1 St. Louis/Upper Salem hydrogeologic unit

Thirteen piezometers were^used to collect groundwater samples from the St. Louis/Upper Salem
hydrogeologic unit near O'U-2. These are listed below:

PZ-100-SS PZ-204A-SS
PZ-102R-SS PZ-206-SS
PZ-1201-SS PZ-113-SS
PZ-104-SS PZ-208-SS
PZ-106-SS PZ-300-SS
PZ-110-SS PZ-301-SS
PZ-201A-SS

Piezometer PZ-300-SS was included in the off-schedule sampling event discussed in Section 4.4,
and was decommissioned prior to the two scheduled Rl sampling rounds. Background data
provided by PZ-204A-SS, PZ-300-SS and PZ-301-SS were discussed in Section 4.4.

Volatile organic compounds were detected only sporadically in St. Louis/Upper Salem
piezometers, and were detected at low concentrations. The detected VOCs were limited to
acetone; benzene; 1,2-cis-dichloroethene; and total xylenes. Only five piezometers exhibited one
or more detectable VOCs. These included PZ-102R-SS, PZ-104-SS, PZ-106-SS, PZ-1201-SS,
and PZ-201A-SS. None of the VOCs was detected in both sampling rounds. Furthermore, no
single piezometer exhibited detectable concentrations of VOCs in both sampling rounds. All of the
detections were at or near the reporting limit.

Acetone was detected in only one St. Louis/Upper Salem piezometer, and in only one of the two
rounds. Acetone was detected at the laboratory reporting limit of 0.005 mg/l in PZ-1201-SS during
the February sampling round, but was not detected in any St. Louis/Upper Salem piezometer
during the second sampling round.

Benzene was detected at a concentration of 0.011 mg/l in PZ-1201-SS in the first sampling round
compared to a reporting limit of 0.002 mg/l, but was not detected in the second sampling round.
Benzene was detected in PZ-102R-SS, and PZ-106-SS during the second sampling round at low
concentrations of 0.0028 mg/l and 0.0031 mg/l, respectively, but was not detected in these
piezometers during the first round.

Only two additional samples exhibited an organic result above reporting limits.
Cis-1,2-dichloroethene was reported at 0.0024 mg/l in PZ-110-SS during round two, but was not
detected during the first sampling round. Total xylenes were detected at 0.003 mg/l, 0.002 mg/l,
and 0.002 mg/l in piezometers PZ-102R-SS, PZ-104-SS, and PZ-201A-SS, respectively, during
the second round, compared to a reporting limit of 0.002 mg/l. Total xylenes were not detected in
the first sampling round.

No semi-volatile organic compounds were detected in the St. Louis/Upper Salem piezometers in
either sampling round.
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One pesticide was detected in one piezometer, in only one of the two sampling rounds. Gamma-
chlordane was detected at a concentration of 0.000051 mg/l in the first sampling round compared
to a reporting limit of 0.00005 mg/l. Gamma-chlordane was not detected in the second sampling
round.

No PCBs were detected in either sampling round.

Table 4.9 compares the range of metal concentrations, conventional concentrations and
radionuclide activities in the St. Louis/Upper Salem piezometers to the background range. Based
on the data presented in Table 4.9, many of the metals and conventionals were undetected in
both the background and detection piezometers. These include beryllium, cadmium, total
chromium, cobalt, dissolved copper, dissolved lead, mercury, silver, thallium, vanadium, and
cyanide (total).

Six piezometers account for all of the maximum metal and conventional concentrations in the
detection wells. These include PZ-1201-SS, PZ-102R-SS, PZ-110-SS, PZ-100-SS, PZ-113-SS,
and PZ-201A-SS. Piezometers PZ-102R-SS, PZ-100-SS, and PZ-201A-SS are located on the
perimeter of the OU-2 area, in locations which have been shown to be consistently upgradient of
OU-2. Maximum metal and conventional concentrations in these locations therefore represent
natural variability common to metal and conventional parameters. Piezometer PZ-1201-SS is
located immediately adjacent to the northeastern corner of the active landfill area. PZ-1201-SS
exhibited maximum concentrations of dissolved antimony, nitrate/nitrite and phosphorus (total).
Maximum detection values should be compared to background values to determine potential
groundwater quality differences. As shown in Table 4.9, the maximum concentrations of the
parameters in PZ-1201-SS are approximately equivalent to background concentrations.
Therefore, the parameters which exhibited their maximum concentrations in PZ-1201-SS
represent background, unimpacted groundwater quality.

Piezometers PZ-110-SS and PZ-113-SS are located in areas internal to the site. Twenty-four of
the 36 maximum metal and conventional concentrations were detected in either PZ-110-SS or
PZ-113-SS. Given the presence of the inactive landfill, demolition landfill, OU-1 Area 1, OU-1
Area 2, previously-filled active landfill area, asphalt plant, and concrete plant near PZ-110-SS and
PZ-113-SS, the presence of metals and conventional compounds in these two piezometers is
reasonable.

Split laboratory results are consistent with the prime laboratory results. Section 10 discusses data
comparability in more detail.
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Table 4.9 Comparison of St. Louis/Upper Salem detection results to
background bedrock groundwater quality

Parameter

Metals

Antimony (Dissolved)

Antimony (Total)

Arsenic (Dissolved)

Arsenic (Total)

Barium (Dissolved)

Barium (Total)

Beryllium (Dissolved)

Beryllium (Total)

Boron (Dissolved)

Boron (Total)

Cadmium (Dissolved)

Cadmium (Total)

Calcium (Dissolved)

Calcium (Total)

Chromium (Dissolved)

Chromium (Total)

Cobalt (Dissolved)

Cobalt (Total)

Copper (Dissolved)

Copper (Total)

Iron (Dissolved)

Iron (Total)

Lead (Dissolved)

Lead (Total)

Magnesium (Dissolved)

Magnesium (Total)

Manganese (Dissolved)

Manganese (Total)

Mercury (Dissolved)

Mercury (Total)

Nickel (Dissolved)

Nickel (Total)

Selenium (Dissolved)

Selenium (Total)

Silver (Dissolved)

Silver (Total)

Sodium (Dissolved)

Sodium (Total)

Thallium (Dissolved)

Thallium (Total)

Vanadium (Dissolved)

Vanadium (Total)

Zinc (Dissolved)

Zinc (Total)

Range of
background concentrations

(mg/l)

<0.003 to 0.008

<0.002 to 0.009

O.002 to 0.008

0.002 to 0.007

0.022 to 0.079

0.037 to 0.1

<0.001 to <0.001

<0.001 to <0.001

<0.1 to 0.636

<0.1 to 0.80

<0.005 to <0.005

<0.005 to <0.005

40.1 to 66. 9

41.0 to 75. 4

<0.01 to <0.01

<0.01 to<0.01

<0.02 to <0.02

<0.02 to <0.02

<0.02 to <0.02

<0.02 to <0.02

<0.04 to 0.665

<0.04to 1.02

<0.002 to <0.002

<0.002 to 0.003

25.1 to 37.6

25.4 to 56.4

0.045 to 0.063

0.045 to 0.064

O.0002 to <0.0002

<0.0002 to O.0002

<0.040to <0.040

<0.040 to <0.040

<0.002 to <0.002

<0.002 to <0.002

<0.010to <0.010

<0.010to<0.010

30.1 to 153

28.1 to 154

<0.002 to O.002

<0.002 to O.002

<0.010to<0.010

<0.010to<0.010

<0.030to<0.030

<0. 030 to 0.133

Range of
detection results

(mg/l)

<0.003 lo 0.004

<0.003lo 0.007

<0.002 to 0.007

<0.002 to 0.006

0.033 to 0.251

0.054 to 0.252

<0.001 to <0.001

<0.001 to <0.001

<0.1 to 0.282

<0.1 to 0.30

<0.005 to <0.005

<0.005 to <0.005

49. 6 to 219

60 to 214

<0.01 tD 0.016

<0.01 to <0.01

<0.02 ID <0.02

O.02 to <0.02

<0.02tD<0.02

<0.02 to 0.045

<0.04 'to 4.24

<0.04 to 5.87

<0.002 to <0.002

<0.002 to 0.008

26.3 to 80.0

29.1 to 81

<0.01 to 0.375

0.017to0.528

<0.0002 to <0.0002

<0.0002 to <0.0002

<0.04 to 0.048

<0.04 to 0.055

<0.002 to 0.003

<0.002 to 0.003

<0.010to <0.010

<0.010to<0.010

11 to 114

11 to 115

<0.002 to <0.002

<0.002 to <0.002

<0.010to<0.010

<0.010to <0.010

<0.030 to 0.044

<0.030 to 0.227

Piezometer exhibiting
the maximum detection

concentration

PZ-1201-SS

PZ-102R-SS

PZ-113-SS

PZ-113-SS

PZ-110-SS

PZ-110-SS

PZ-110-SS

PZ-110-SS

PZ-110-SS

PZ-110-SS

PZ-113-SS

PZ-110-SS

PZ-110-SS

PZ-110-SS

PZ-110-SS

PZ-201A-SS

PZ-201A-SS

PZ-110-SS

PZ-110-SS

PZ-102R-SS

PZ-102R-SS

PZ-110-SS

PZ-110-SS

PZ-110-SS

PZ-110-SS
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Table 4.9 Comparison of St. Louis/Upper Salem detection results to
background bedrock groundwater quality (continued)

Parameter

Conventionals

Ammonia as N

Chemical Oxygen Demand

Chloride

Cyanide, Total

Fluoride

Hardness, Total

Nitrate/Nitrite

Phosphorus, Total

Sulfate as SO4

Sulfide as S

Total Dissolved Solids

Total Organic Carbon

Radionuclides

Gross Alpha (Dissolved)

Gross Alpha (Total)

Gross Beta (Dissolved)

Gross Beta (Total)

Radium-226 (Dissolved)

Radium-226 (Total)

Uranium-234 (Dissolved)

Uranium-234 (Total)

Uranium-235/236 (Dissolved)

Uranium-235/236 (Total)

Uranium-238 (Dissolved)

Uranium-238 (Total)

Thorium-230 (Dissolved)

Thorium-230 (Total)

Range of
background concentrations

(mg/l)

<0.1 to 0.2

<15to50

4 to 7

<0.010 to <0.010

0.43 to 1.8

220 to 360

<0.1 to 0.2

0.04 to 1.5

20 to 73

<1 to 1

432 to 640

<1 to 7

<3.32to17.9+/-5.24

3.51+/-2.69to28.8+/-7.21

<3.72 to 9.28+/-3.S6

4.37+/-2.2S to 20.5+/-4.37

<0.43to 1.42+/-0.563

0.78+/-0.09 to 3.33+/-0.769

0.89+/-0.28to8.2+/-1.37

0.80+/-0.26to9.78+/-1.81

<0.141 to 0.769+/-0.449

<0.169to0.516+/-0.35

0.50+/-0.20 to 3.36+/-0.888

0.25+/-0.13to4.55+/-1.25

<0.502to0.29+/-0.17

<0.736 to 0.84+/-0.29

Range of
detection results

(mg/l)

<0.1 to 0.8

<15to81

<3to215

<0.010to <0.010

0.49 to 2. 7

290 to 900

<0.1 to 0.2

0.06 to 1.6

26 to 141

<1 to 4. 3

364 to 1418

<1 to 23

<2.97to 17.4+/-5

<4.61 to29.3+/-11.9

<3.6to19+/-2.28

<4.49to35.2+/-10.7

<0.412to2.53+/-0.733

<0.426to6.33+/-1.26

<0.343to 12.7+/-1.46

0.202+/-0.146to20+/-1.39

<0.151 to 1.25+/-0.851

<0.123 to0.746+/-0.418

<0.151 to6.27+/-1.2

<0.134to6.39+/-1.15

<0.442 to 0.934+/-0.392

<0.535to2.41+/-1.1

Piezometer exhibiting
the maximum detection

concentration

PZ-100-SS

PZ-110-SS

PZ-110-SS

PZ-113-SS

PZ-110-SS

PZ-1201-SS

PZ-1201-SS

PZ-102R-SS

PZ-102R-SS

PZ-110-SS

PZ-110-SS

PZ-100-SS

PZ-1201-SS

PZ-1201-SS

PZ-1201-SS

PZ-106-SS

PZ-106-SS

PZ-100-SS

PZ-104-SS

PZ-201A-SS

PZ-100-SS

PZ-100-SS

PZ-100-SS

PZ-206-SS

PZ-1201-SS

Notes:

Background data from PZ-300-SS, PZ-301-SS, PZ-204A-SS

Radionuclide results presented in pCi/l

4.5.2 Deep Salem hydrogeologic unit

Five piezometers/wells were used to monitor groundwater quality in the Deep Salem
hydrogeologic unit. These include PZ-100-SD, PZ-104-SD, PZ-106-SD, PZ-111-SD, and
MW-1204.

Only one VOC was detected above the reporting limit in either of the sampling rounds, and was
detected in only one piezometer. Benzene was detected at a concentration of 0.013 mg/l in
PZ-111-SD during the second sampling round, but was not detected in the first sampling round.

No semi-volatile organics, pesticides, or PCBs were detected in the Salem groundwater samples.
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Table 4.10 compares the range of metal concentrations, conventional concentrations and
radionuclide activities in the Deep Salem piezometers to the background range for the St. Louis/
Upper Salem hydrogeologic unit. No Deep Salem background piezometers were installed as part
of the OU-2 Rl. Differing"depositional history can often result in different metal, conventional, and
radionuclide concentrations between two geologic units. Conclusions drawn based on Table 4.10
should take into account the fact that the results are based on two different geologic horizons.

Table 4.10 Comparison of Deep Salem detection results to
background bedrock groundwater quality

Parameter

Metals

Antimony (Dissolved)

Antimony (Total)

Arsenic (Dissolved)

Arsenie (Total)

Barium (Dissolved)

Barium (Total)

Beryllium (Dissolved)

Beryllium (Total)

Boron (Dissolved)

Boron (Total)

Cadmium (Dissolved)

Cadmium (Total)

Calcium (Dissolved)

Calcium (Total)

Chromium (Dissolved)

Chromium (Total)

Cobalt (Dissolved)

Cobalt (Total)

Copper (Dissolved)

Copper (Total)

Iron (Dissolved)

Iron (Total)

Lead (Dissolved)

Lead (Total)

Magnesium (Dissolved)

Magnesium (Total)

Manganese (Dissolved)

Manganese (Total)

Mercury (Dissolved)

Mercury (Total)

Nickel (Dissolved)

Nickel (Total)

Range of
background concentrations

(mg/l)

<0.003 to 0.008

<0.002 to 0.009

<0.002 to 0.008

0.002 to 0.007

0.022 to 0.079

0.037 to 0.1

<0.001 to <0.001

<0.001 to <0.001

<0.1 to 0.636

<0.1 to 0.80

<0.005 to <0.005

<0.005 to <0.005

40.1 to 66.9

41.0 to 75.4

<0.01 to <0.01

<0.01 to <0.01

<0.02 to <0.02

<0.02 to <0.02

<0.02 to <0.02

<0.02 to <0.02

<0.04 to 0.665

<0.04to 1.02

<0.002 to <0.002

<0.002 to 0.003

25.1 to 37. 6

25.4 to 56.4

0.045 to 0.063

0.045 to 0.064

<0.0002 to O.0002

<0.0002 to <0.0002

O.040 to <0.040

<0.040 to <0.040

Range of
detection results

(mg/l)

<0.003 to <0.003

<0.003 to <0.003

<0.002 to 0.002

<0.002 to 0.002

0.045 to 3. 273

0.05 to 0.291

<0.001 to <0.001

<0.001 to <0.001

<0.1 to <0.1

<0.1 to <0.1

<0.005 to 0.005

<0.005 to <0.005

75.8 to 119

81. 2 to 116

<0.01 to <0.01

<0.01 to <0.01

<0.02 to <0.02

<0.02 to <0.02

<0.02 to <0.02

<0.02 to <0.02

<0.04 to 0.945

0.119 to 2. 09

<0.002 to <0.002

<0.002 to <0.002

34.0 to 53.9

34.3 to 53.4

0.016 to 0.238

0.01 7 to 0.332

<0.0002 to O.0002

<0.0002 to <0.0002

<0.04 to <0.04

<0.04 to <0.04

Piezometer exhibiting
the maximum detection

concentration

PZ-100-SD

PZ-100-SD; PZ-106-SD

PZ-100-SD

PZ-100-SD

PZ-104-SD

PZ-104-SD

PZ-113-SS

MW-1204

PZ-100-SD

PZ-111-SD

PZ-111-SD

PZ-106-SD

PZ-100-SD
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Table 4.10 Comparison of Deep Salem detection results to
background bedrock groundwater quality (continued)

f

Parameter

Metals (continued)

Selenium (Dissolved)

Selenium (Total)

Silver (Dissolved)

Silver (Total)

Sodium (Dissolved)

Sodium (Total)

Thallium (Dissolved)

Thallium (Total)

Vanadium (Dissolved)

Vanadium (Total)

Zinc (Dissolved)

Zinc (Total)

Conventionals

Ammonia as N

Chemical Oxygen Demand

Chloride

Cyanide, Total

Fluoride

Hardness, Total

Nitrate/Nitrite

Phosphorus, Total

Sulfate as SO4

Sulfide as S

Total Dissolved Solids

Total Organic Carbon

Radionuclides

Gross Alpha (Dissolved)

Gross Alpha (Total)

Gross Beta (Dissolved)

Gross Beta (Total)

Radium-226 (Dissolved)

Radium-226 (Total)

Uranium-234 (Dissolved)

Uranium-234 (Total)

Uranium-235/236 (Dissolved)

Uranium-235/236 (Total)

Uranium-238 (Dissolved)

Uranium-238 (Total)

Thorium-230 (Dissolved)

Thorium-230 (Total)

Range of
background concentrations

(mg/l)

<0.002 to <0.002

<0.002 to <0.002

<0.010to <0.010

<0.010to <0.010

30.1 to 153

28.1 to 154

<0.002 to <0.002

<0.002 to <0.002

<0.010to <0.010

<0.010to<0.010

<0.030 to <0.030

<0. 030 to 0.1 33

<0.1 to 0.2

<15to 50

4 to 7

<0.010to<0.010

0.43 to 1.8

220 to 360

<0.1 to 0.2

0.04 to 1.5

20 to 73

<1 to 1

432 to 640

<1 to 7

<3.32to17.9+/-5.24

3.51+/-2.69to28.8+/-7.21

<3.72 to 9.28+/-S.86

4.S7+/-2.25 to 20.5+M.37

<0.43to 1.42+/-0.563

0.78+/-0.09 to 3.33+/-0.769

0.89+/-0.28to8.2+/-1.37

0.80+/-0.26to9.78+/-1.81

<0.141 to 0.769+/-0.449

<0.169to0.516+/-0.35

0.50+/-0.20 to 3.36+/-0.888

0.25+/-0.13to4.55+/-1.25

<0.502to0.29+/-0.17

O.736 to 0.84+/-0.29

Range of
detection results

(mg/l)

<0.002 to <0.002

<0.002 to <0.002

<0.010to <0.010

<0.010 to <0.010

1 1 to 59.9

11 to 59.1

<0.002 to <0.002

<0.002 to <0.002

<0.010to<0.010

<0.010to<0.010

<0.03 to 0.053

<0.03to0.103

<0.1 to 0.5

<15to92

<3 to 56

<0.01 to <0.01

0.77 to 2.4

340 to 500

<0.1 to 0.3

<0.01 to 0.37

10 to 120

<1 to 1

340 to 665

<1 to 26

<3.13to 10.8+/-4.98

<4.18tO 12.3+/-5.4

<4.14 to6.73-t-A2.19

<3.56 to 9.53+/-3.61

<0.706 to 2.38+/-0.729

<0.678 to 2.98+/-0.898

<0.283 to 2.32+/-0.541

<0.628to 15.3+/-1.82

<0.13to0.315+/-0.176

<0.159to0.744+/-0.416

<0.283l:o2.57+/-1.14

<0.346 to6.9+/-1.2

<0.283to1.05+/-0.326

<0.473 to 0.845+/-0.288

Piezometer exhibiting
the maximum detection

concentration

PZ-106-SD

PZ-106-SD

PZ-111-SD

PZ-111-SD

PZ-100-SD; PZ-106-SD

PZ-106-SD

PZ-104-SD

PZ-1204-SD

PZ-104-SD

PZ-106-SD

PZ-111-SD

PZ-106-SD

PZ-106-SD;
PZ-111-SD;MW-1204

PZ-106-SD

PZ-106-SD

PZ-106-SD

PZ-106-SD

PZ-100-SD

MW-1204

MW-1204

PZ-100-SD

PZ-106-SD

MW-1204

PZ-100-SD

MW-1204

PZ-106-SD

MW-1204

PZ-100-SD

PZ-100-SD

Notes:

Background data from PZ-300-SS, PZ-301-SS, PZ-204A-SS

Radionuclide results presented in pCi/l
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Based on the data presented in Table 4.10, many of the metals and conventionals were
undetected in the Deep Salem detection piezometers. These include antimony, beryllium, boron,
cadmium, chromium, cobalj, copper, lead, mercury, nickel, selenium, silver, thallium, vanadium,
and cyanide (total). The 'range of concentration for all metal and conventional parameters in the
Deep Salem groundwater samples is similar to the background range, with the possible exception
of barium and manganese. Similar to the results for the St. Louis/Upper Salem groundwater
samples, the range of barium and manganese concentrations for the detection samples is higher
than the background range. However, the range for the St. Louis/Upper Salem and Deep Salem
groundwater samples are similar to each other, suggesting that the results for both the St. Louis/
Upper Salem and the Deep Salem hydrogeologic units represent natural variability.

The Deep Salem groundwater results do not suggest impacts from on-site activities. Split
laboratory results are consistent with the prime laboratory results. Section 10 discusses data
comparability in more detail.

4.5.3 Alluvium

Eleven alluvial groundwater monitoring locations were incorporated into the OU-2 Rl. These
include:

PZ-303-AS MW-107
PZ-304-AS PZ-300-AS
PZ-304-AI PZ-300-AD
PZ-113-AS S-80
PZ-113-AD I-50
MW-103

Piezometers/Wells PZ-300-AS, PZ-300-AD, S-80, I-50, and MW-107 were included in the off-
schedule sampling event conducted in December 1995. These locations provide background
alluvial groundwater quality data. Piezometers/Wells PZ-300-AS, PZ-300-AD, S-80 and I-50 were
decommissioned prior to the two scheduled Rl sampling rounds.

Only five of the alluvial monitoring locations exhibited detectable concentrations of VOCs above
the reporting limit. These include PZ-113-AS, PZ-113-AD, MW-103, PZ-303-AS, PZ-304-AS, and
PZ-304-AI. As discussed in Section 4.7, piezometers PZ-303-AS, PZ-304-AS, and PZ-304-AI
were installed near monitoring well MW-F2, in an area of suspected petroleum impacts.
Monitoring well MW-103 is located along the western side of the inactive landfill. PZ-113-AS and
PZ-113-AD are located between the inactive landfill, the demolition landfill, OU-1 Area 2, OU-1
Area 1, and the previously-filled active landfill permitted area (see Figure 4.2).

VOCs in PZ-113-AS and PZ-113-AD were limited to chlorobenzene in PZ-113-AS and
1,1-dichlorethane in PZ-113-AD. Chlorobenzene was detected in PZ-113-AS at a concentration
of 0.0086 mg/l in the first sampling round and 0.003 mg/l in the second sampling round, compared
to a reporting limit of 0.002 mg/l. VOC 1,1-dichloroethane was detected at the reporting limit of
0.002 mg/l in PZ-113-AD during the second sampling round, but was not detected in the first
sampling round.
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The only VOC detected in MW-103 was 1,2-cis-dichloroethene, at a concentration of 0.0044 mg/l
in the second sampling round. No VOCs were detected in MW-103 in the first sampling round.

«•

VOC detections in PZ-303-AS, PZ-304-AS, PZ-304-AI, and MW-103 were more varied and more
consistent. Table 4.11 summarizes the VOC concentrations in these sampling locations.

Only one alluvial piezometer yielded a detectable concentration of semi-volatile organic
compounds. PZ-303-AS exhibited detectable concentrations of four semi-volatile organic
compounds in the first sampling round and three semi-volatile organic compounds in the second
sampling round.

No pesticides or PCBs were detected in the alluvial wells.

Table 4.11 Volatile organic compounds in PZ-303-AS, PZ-304-AS, and PZ-304-AI

Compounds

Acetone
Benzene
Chlorobenzene
Chloroethane
1,2-Dichloroethane
1,2-Dichlorobenzene
1 ,4-Dichlorobenzene
1,1-Dichloroethane
1,1-Dichloroethylene
1 ,2-cis-Dichloroethylene
1 ,2-trans-Dichloroethylene
Ethylbenzene
Methyl Ethyl Ketone
Styrene
Toluene
Vinyl Chloride
Total Xylenes

PZ-303-AS

0.009
0.078

<0.002
0.073
0.002

<0.002
<0.002
<0.002
<0.002
0.008
0.002
0.120
0.007
0.006
0.400
0.012
0.670

Round 1
PZ-304-AS

<0.005
0.005
0.008

<0.002
<0.002
<0.002
0.072
0.002

<0.002
0.006

O.002
<0.002
O.002
O.002
0.002
0.012

O.002

PZ-304-AI

<0.005
0.010

<0.002
<0.002
0.002
O.002

0.003
0.002
0.002

0.077
O.002
O.002
O.002
O.002
0.002

0.070
O.002

Round 2
PZ-303-AS PZ-304-AS

O.005
0.078

O.002
0.077

O.002
0.0038
0.0034
0.033

0.002
0.0087
0.0025
0.773

0.005
0.002

0.380
0.026
0.530

0.005
0.0062
0.0087

0.002
O.002
O.002

0.072
O.002
0.003
0.0067

O.002
O.002
O.005
O.002
O.002
0.0076

0.002

PZ-304-AI
O.005

0.077
O.002
O.002
O.002
O.002

0.0033
O.002
O.002

0.073
O.002
O.002
O.005
O.002
O.002

0.0062
O.002

Notes:
Results shown in mg/l
Sample results above reporting limit are shown in boldface/italics type

Table 4.12 compares the range of metal concentrations, conventional concentrations and
radionuclide activities in the alluvial piezometers to the background range. Based on the data
presented in Table 4.12, many of the metals and conventionals were undetected in both the
detection piezometers. These include dissolved antimony, beryllium, cadmium, dissolved
chromium, cobalt, copper, lead, mercury, silver, thallium, vanadium, dissolved zinc, cyanide
(total), and sulfide as S.

Five metals and conventional parameters (arsenic, barium, boron, iron, and ammonia as N)
exhibit a maximum detection sample result that is about 10 times or more greater than the
background maximum concentration. The maximum concentration for each of these parameters
was exhibited by piezometers PZ-303-AS or PZ-304-AS, whicn are located along the western side
of the inactive landfill. Otherwise, however, the range of detection results is similar to the range of
background results, allowing for natural variability.
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The organic and metal concentrations in the alluvial groundwater near OU-2 are similar to the
organic and metal concentrations in OU-1 monitoring points, as described in the Groundwater
Conditions Report, West Lake Landfill Areas 1 & 2, prepared by McLaren/Hart Environmental
Engineering Corporation and dated November 26, 1996. Organic compounds were detected only
sporadically, and metals were generally present at or near background concentrations.

No source of radioactivity in OU-2 has been identified or is suspected. Based on the radiological
data collected as part of the OU-2 Rl, groundwater quality appears to reflect natural radioactivity.

Table 4.12 Comparison of alluvial detection results to background
alluvial groundwater quality

Parameter

Metals

Antimony (Dissolved)

Antimony (Total)

Arsenic (Dissolved)

Arsenic (Total)

Barium (Dissolved)

Barium (Total)

Beryllium (Dissolved)

Beryllium (Total)

Boron (Dissolved)

Boron (Total)

Cadmium (Dissolved)

Cadmium (Total)

Calcium (Dissolved)

Calcium (Total)

Chromium (Dissolved)

Chromium (Total)

Cobalt (Dissolved)

Cobalt (Total)

Copper (Dissolved)

Copper (Total)

Iron (Dissolved)

Iron (Total)

Lead (Dissolved)

Lead (Total)

Magnesium (Dissolved)

Magnesium (Total)

Manganese (Dissolved)

Manganese (Total)

Range of
background concentrations

(mg/l)

<0.003 to <0.003

<0.003 to <0.003

0.004 to 0.004

0.004 to 0.004

0.152 to 0.178

0.152 to 0.182

O.001 to <0.001

<0.001 to O.001

<0.1 to<0.1

<0.1 to <0.1

<0.005 to O.005

<0.005 to <0.005

158 to 159

131 to 176

<0.010to <0.010

<0.010 to 0.011

<0.020to<0.020

<0.020 to <0.020

O.020 to <0.020

<0.020 to <0.020

3.33 to 4. 06

1.98 to 2.83

<0.002 to <0.002

<0.002 to <0.002

56.4 to 58.0

41. 6 to 57. 8

3.09 to 3.32

3.05 to 3. 14

Range of
detection results

(mg/l)

O.003 to O.003

<0.003 to 0.004

<0.002 to 0.094

<0.002 to 0.087

0.089 to 1.24

0091 to 1.23

<0.001 to <0.001

<0.001 to <0.001

<0.1 to 0.831

<0.1 to 0.847

<0.005 to <0.005

<0.005 to <0.005

112 to 300

103 to 290

<0.010to<0.010

<0. 010 to 0.017

<0.020 to <0.020

<0.020 to <0.020

<0.020 to <0.020

<0.020 to <0.020

<0.04 to 92

0.063 to 90.1

<0.002 to <0.002

<0.002 to <0.002

38.3 to 89.0

39.8 to 84.3

0.017 to 6. 54

0.077 to 6.39

Piezometer exhibiting
the maximum detection

concentration

PZ-113-AD

P2-304-AS

PZ-303-AS

P2-304-AS

P2-304-AS

PZ-304-AS

PZ-304-AS

PZ-303-AS

PZ-303-AS

PZ-303-AS

PZ-303-AS

PZ-303-AS

PZ-303-AS

PZ-303-AS

PZ-113-AS

PZ-113-AS
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Table 4.12

Parameter

Metals (continued)
Mercury (Dissolved)

Mercury (Total)

Nickel (Dissolved)

Nickel (Total)

Selenium (Dissolved)

Selenium (Total)

Silver (Dissolved)

Silver (Total)

Sodium (Dissolved)

Sodium (Total)

Thallium (Dissolved)

Thallium (Total)

Vanadium (Dissolved)

Vanadium (Total)

Zinc (Dissolved)

Zinc (Total)

Conventionals

Ammonia as N

Chemical Oxygen Demand

Chloride

Cyanide, Total

Fluoride

Hardness, Total

Nitrate/Nitrite

Phosphorus, Total

Sulfate as SO4

Sulfide as S

Total Dissolved Solids

Total Organic Carbon

Radionuclides

Gross Alpha (Dissolved)

Gross Alpha (Total)

Gross Beta (Dissolved)

Gross Beta (Total)

Radium-226 (Dissolved)

Radium-226 (Total)

Uranium-234 (Dissolved)

Uranium-234 (Total)

Uranium-235/236 (Dissolved)

Uranium-235/236 (Total)

Uranium-238 (Dissolved)

Uranium-238 (Total)

Thorium-230 (Dissolved)

Thorium-230 (Total)

Comparison of alluvial detection results to background
alluvial groundwater quality (continued)

Range of
background concentrations

(mg/l)

<0.0002 to <0.0002

<0.0002 to <0.0002

<0.04 to <0.04

<0.04 to <0.04

<0.002 to <0.002

<0.002 to <0.002

<0.010to<0.010

<0.010to<0.010

43.4 to 44.9

35. 4 to 73.0

<0.002 to <0.002

<0.002 to <0.002

<0.010to<0.010

<0.010to <0.010

<0.030 to <0.030

<0.030to <0.030

0.4 to 0.4

<15to40

130 to 215

<0.010to <0.010

0.27 to 0.36

660 to 700

<0.1 to <0.1

0.39 to 0.63

62 to 110

<1 to <1

933 to 940

2 to 3

<3.03to<8.19

<3.53to56.1+/-9.5

<3.94 to 6.02+/-3.00

4.38+/-2.49to53.1+/-6.2

0.069+/-0.029 to 0.35+/-0.05

<0.066to 0.51+/-0.07

0.25+/-0.13to0.88+/-0.26

0.32+/-0.15to0.99+/-0.31

<0.10to0.16+/-0.11

<0.09to0.27+/-0.17

<0.097 to 0.63+/-0.21

<0.258to 1.19+/-0.35

<0.627 to 0.93+/-0.30

<0.415to 1.48+/-0.40

Range of
detection results

(mg/l)

<0.0002 to <0.0002

<0.0002 to <0.0002

<0.04 to 0.04

<0.04 to 0.044

O.002 to 0.024

<0.002to0.018

<0.010to<0.010

<0.010to<0.010

12. 5 to 197

12. 8 to 206

<0.002 to <0.002

<0.002 to <0.002

<0.010to<0.010

<0.010to <0.010

<0.030 to <0.030

<0.030 to 0.056

<0.1 to 56.1

<15to 108

17to299

<0.010to<0.010

<0.25 to 0.73

470 to 11 00

<0.1 to 0.3

<0.01 to 1.5

<2 to 67

<1 to 1

86 to 1396

3 to 30

<6.22 to 9.S3+/-3.22

<7.27to9.6U/-6.23

9.2+/-2.12to49.2+/-8.33

<7.21 to 49.S+/-7.24

O.415 to 1.39+/-0.6

<0.419to2.31+/-0.803

<0.275to3.71+/-0.969

<0.261 I04.18+/-1

<0.139to<0.595

<0.136to<0.623

<0.139to4.17+/-0.969

<0.155to3.67+/-0.906

<0.523 to 0.964+/-0.435

<0.447to 1.21+/-0.374

Piezometer exhibiting
the maximum detection

concentration

PZ-304-AS

PZ-304-AS

MW-103

MW-103

PZ-304-AS

PZ-304-AS

PZ-113-AS

PZ-304-AS

PZ-303-AS

PZ-304-AS

PZ-304-AS

PZ-303-AS

MW-103

PZ-303-AS

MW-103

MW-103
PZ-303-AS

PZ-304-AS

MW-103

PZ-304-AI

PZ-304-AS

PZ-304-AS

PZ-113-AD

PZ-113-AD

MW-103

MW-103

PZ-303-AS

PZ-304-AI

MW-103

MW-103

PZ-304-AI

PZ-304-AS

Note: Radionuclide results presented in pCi/l
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Split laboratory results are consistent with prime laboratory results. Section 10 discusses data
comparability in more detail.

4.6 Comparison of clustered piezometer groundwater quality results

Several piezometer clusters were installed as part of the OU-2 Rl. These clusters provided data
regarding vertical hydraulic gradients that influence groundwater flow directions, as discussed in
the Physical Characterization Memorandum. In addition, the Work Plan indicated that the
sampling results from the clustered locations be used to discuss vertical profiles of groundwater
quality.

Piezometer clusters that have concurrent groundwater quality data include:

PZ-113-AS/PZ-113-AD/PZ-113-SS
PZ-100-SS/PZ-100-SD
PZ-104-SS/PZ-104-SD
PZ-106-SS/PZ-106-SD
PZ-116-SS/MW-1204
PZ-304-AS/PZ-304-AI

Based on the general lack of detectable organic compounds throughout the site, it is not possible
to utilize organic results to confidently determine vertical changes in groundwater quality. The
exception is piezometer cluster PZ-304-AS/PZ-304-AI. Table 4.13 compares the detected organic
compounds in PZ-304-AS to the detected organic compounds in PZ-304-AI. The few organic
compounds that were detected were present at low concentrations, near the reporting limit. The
cluster data support a conclusion that groundwater quality is at or near background
concentrations throughout most of the site, with the possible exception of alluvial groundwater in a
limited area near MW-F2 in the southwestern corner of the site.

Table 4.13 Organic compounds in cluster piezometers PZ-304-AS and PZ-304-AI

Compounds
Benzene
Chlorobenzene
1 ,4-Dichlorobenzene
1,1-Dichloroethane
1,1-Dichloroethylene
1 ,2-cis-Dichloroethylene
Vinyl Chloride

Round
PZ-304-AS

0.005
0.008
0.012
0.002

<0.002
0.006
0.072

1
PZ-304-AI

0.010
<0.002

0.003
0.002
<0.002
0.011
0.010

Round
PZ-304-AS

0.0062
0.0087
0.012

<0.002
0.003
0.0067
0.0076

2
PZ-304-AI

0.011
<0.002
0.0033

<0.002
<0.002
0.013
0.0062

Notes:

Results shown in mg/l

Sample results above reporting limit are shown in boldface/italic type

No semi-volatile organic, pesticide, or PCBs were detected

All detected organic compounds are landfill gas constituents. See Section 8.
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Comparison of metal, conventional, and radionuclide results between clusters is also not useful
for generating vertical groundwater quality profiles at the West Lake OU-2 site because almost all
of the parameters were,either undetected or were present at or near background concentrations.

4.7 Petroleum impacts near MW-F2

A goal of OU-2 Rl was to investigate potential petroleum impacts near monitoring well MW-F2 and
west/southwest of the asphalt plant leaking underground storage tank site (LUST site) within the
boundaries of OU-2. Petroleum odors have historically been noted emanating from the PVC
casing in MW-F2. To provide reliable groundwater quality data, piezometer PZ-303-AS was
installed within about 75 ft of MW-F2 as part of the OU-2 Rl. Piezometers PZ-304-AS and
PZ-304-AI were installed about 450 ft from MW-F2.

Purgeable-range (ie, light-range) petroleum hydrocarbons and extractable-range (ie, heavy-range)
petroleum hydrocarbons were analyzed in groundwater samples. The results for PZ-303-AS,
PZ-304-AS, and PZ-304-AI are summarized as follows:

Sample location Purgeable-range hydrocarbons Extractable-range hydrocarbons
(mg/l) (mg/l)

Feb 97 May 97 Feb 97 May 97
PZ-303-AS 1.3 3.12 19 10
PZ-304-AS <0.05 0.08 0.99 0.6
PZ-304-AI <0.05 0.53 0.61 0.4

As shown, there are detectable petroleum hydrocarbons in the alluvial groundwater samples
collected from these locations. The highest concentrations were present in samples collected
from PZ-303-AS, installed closest to MW-F2. The maximum concentration of total petroleum
hydrocarbons is 20.3 mg/l (the total hydrocarbons in PZ-303-AS in February 1997), which is well
below typical stringent LUST cleanup criteria of 50 mg/l (Missouri Department of Natural
Resources, 1996). Baseline risk assessment procedures will be used to determine the risks
associated with the low concentrations of petroleum hydrocarbons in the alluvium in the western
portion of the site.

4.8 Summary of groundwater quality

The results of the hydrogeologic investigation and groundwater monitoring program can be used
to determine potential contaminant migration pathways and the potential for leachate from the
inactive landfill areas to have impacted groundwater quality in the site vicinity. Based on the data
collected, the inward hydraulic gradient toward the active sanitary landfill that was inferred based
on water level elevations has been confirmed using groundwater quality data. Landfill gas
impacts have been confirmed in one monitoring location (PZ-1201-SS) immediately adjacent to
the active sanitary landfill (see Section 8). Elsewhere on the site, only sporadic, low-level
detections of selected parameters have been observed. These are concluded to be the result of
historic solid waste disposal throughout most of the site. One area, in alluvium along the western
portion of the site near monitoring well MW-F2 and west/southwest of the asphalt plant LUST site
within the boundaries of OU-2, exhibits potential impacts. The next section will discuss surface
water and sediment quality, to determine if the alluvial impacts along the western portion of the
site have resulted in impacts to the Earth City Stormwater Retention Pond downgradient of the
site.
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Figure 4.1 Conceptual hydrogeologic model
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SURFACE WATER AND SEDIMENT QUALITY

5.1 Overview

As described in the Work Plan, two surface water and sediment sampling locations were included
in the OU-2 Rl. The first location was upstream of the site, at a background location south of the
site. The second location was within the Earth City Stormwater Retention Pond, at a location that
would be expected to receive runoff impacts from the inactive landfill, if impacts occurred.
Consistent with the Physical Characterization Memorandum, the upstream surface water location
was designated SW-01, and the upstream sediment location was designated SED-01. The
downstream surface water and sediment sampling locations were designated SW-02 and
SED-02, respectively. The downstream surface water and sediment sampling locations were
selected to provide data near and potentially downgradient of the monitoring well MW-F2, area
which had exhibited potential petroleum impacts through landfill gas monitoring and soil TOC
results.

Sediment samples were collected adjacent to the corresponding surface water sample locations,
consistent with the specifications included in the Physical Characterization Memorandum, to allow
direct comparison of surface water and sediment quality at the designated locations. Figure 4.2
illustrates the surface water and sediment sampling locations.

5.2 Analytical results

5.2.7 Surface water

Appendix C presents surface water quality results for the primary and split laboratories. Surface
water samples were analyzed for the same compounds as groundwater. As shown in Appendix C
all volatile organic, semi-volatile organic, pesticide, and PCB results were below detection in both
the upstream sample and in the sample collected west of the inactive landfill. With regard to
inorganic parameters, the upstream and downstream surface waters exhibit similar
concentrations. The radiological results are also consistent between the upstream and
downstream. The upstream sample exhibited low levels of uranium-234 and uranium-238 while
the downstream sample did not yield detectable levels of these isotopes. These results illustrate
the natural variability of radioactivity in the area, and substantiate the fact that the OU-2 area is
not contributing radionuclides to surface water.

In summary, based on the surface water results, the OU-2 area is not contributing measurable
contamination to the Earth City Stormwater Retention Pond.
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5.2.2 Sediment

Sediment samples were analyzed for the same list of compounds as groundwater and surface
water, except that all metals were analyzed as total, conventionals included only total cyanide and
sulfide, and radionuclides were not analyzed. Consistent with the EPA-approved Work Plan, the
sediment analyte list included VOCs, semi-volatile organics, pesticides, PCBs, petroleum
hydrocarbons, total cyanide, sulfide, and metals.

Based on data presented in Appendix C, the upstream sediment quality is consistent with the
downstream sediment quality, with similar parameters detected at similar concentrations. With
the exception of acetone and methyl ethyl ketone in the upstream sediment sample, all volatile
organic, semi-volatile organic, pesticide, and PCB results were below detection. Inorganic
concentrations in the upstream and downstream sediment samples were similar.

Based on the sediment results, the OU-2 area is not contributing measurable contamination to the
Earth City Stormwater Retention Pond.
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LEACHATE SAMPLING AND ANALYSIS

Leachate sampling and analysis were conducted to determine whether past disposal practices
might have resulted in source areas for contamination in the inactive landfill. Specifically, the
EPA, in the Aerial Photographic Analysis of the West Lake Landfill Site, Bridgeton, Missouri (EPA,
1989 and 1991), identified standing water pools that were inferred to represent potential liquid
disposal areas within the inactive landfill. The leachate sampling points were installed in areas
identified by the EPA as potential liquid disposal areas. The data obtained from the leachate
risers were intended to be used to identify potential hazardous substances, if present, within these
areas of the inactive landfill. In addition to sampling leachate from the inactive landfill, samples of
leachate were collected from leachate risers previously installed within the active sanitary landfill.
The leachate riser data from the active sanitary landfill can be compared to the leachate quality in
the inactive landfill.

Six leachate riser borings were made within the inactive landfill as part of the OU-2 Rl. Of these
six, one was dry and did not receive a leachate riser, while a second received a leachate riser but
consistently exhibited a liquid thickness of less than six inches, which was insufficient for sample
collection. The remaining four inactive landfill leachate risers v/ere sampled to determine leachate
quality. Four leachate risers present in the active sanitary landfill were also sampled.

The Work Plan indicated that leachate samples would be analyzed for the same list of compounds
as groundwater and surface water samples. Leachate samples were analyzed for VOCs, semi-
volatile organics, pesticides, PCBs, petroleum hydrocarbons, total cyanide, sulfide, metals, and
radionuclides. Although selected conventional parameters included in groundwater and surface
water samples were inadvertently deleted from the leachate analyte list, the VOC, semi-volatile
organic, pesticide, PCB, petroleum hydrocarbon, total cyanide, sulfide, metals, and radionuclide
data are sufficient to characterize leachate quality and meet the objectives of the Rl.

Table 6.1 compares organic compounds above laboratory reporting limit for the leachate risers in
the active sanitary landfill (labeled with a prefix "LCS") to organic compounds above laboratory
reporting limit for the leachate risers in the inactive landfill (labeled with a prefix "LR"). Organic
compound detection frequency was low in each group of leachate risers. Only one organic
compound (total petroleum hydrocarbons) was detected in two of the four inactive landfill leachate
samples (LR-103 and LR-104). All other organic compounds were below detection in these two
samples. Organic compound concentrations for detected compounds in the inactive landfill
leachate are consistently within the range of the concentrations for the active sanitary landfill
leachate. Solvents, such as tetrachlorethene, trichloroethene, vinyl chloride, etc., were not
detected in the inactive landfill leachate samples.
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Radionuclide concentrations in the inactive landfill leachate samples were similar to the
radionuclide concentrations in the active sanitary landfill leachate (see Appendix C). The active
sanitary landfill is not permitted to accept radioactive waste. Based on the similar radionuclide
concentrations, a significant source of radioactivity is not present in the inactive landfill.

In summary, fewer organic compounds were present in the inactive landfill leachate and were
detected at lower concentrations than in the active sanitary landfill leachate. In addition, no
solvents were present in the inactive landfill leachate. These results indicate that standing water
pools identified by EPA in its aerial reconnaissance review were most likely not liquid disposal
locations. Rather, the standing water pools were most like the result of small depressions that
collected precipitation.



Table 6.1 Organic compounds detected in leachate

Compound

Acetone

Benzene

Chlorobenzene

1,4-Dichlorobenzene

Ethylbenzene

2-Hexanone

Methyl Ethyl Ketone

Methyl iso-butyl Ketone

Styrene

Toluene

Total Xylenes

m+p Cresol

2,4-Dimethylphenol

bis(2-ethylhexyl)phthalate

Diethyl phthalate

Dimethyl phthalate

Phenol

Naphthalene

Volatile Petroleum Hydrocarbons

Diesel-range Petroleum Hydrocarbons

Active Sanitary

LCS-1 LCS-2

7.2

O.5

O.5

O.5

O.5

<1

3

<1

O.5

O.5

O.5

1.9

O.010

0.079

0.033

0.072

0.23

O.010
0.47

79

0.65

0.009

0.035

0.087

0.049

0.7

7.3

0.08

0.005

0.097

0.14
0.95

0.010

0.022

O.010

O.010

0.76

0.010

0.4

6.9

Landfill Leachate

LCS-3 LCS-4

0.038

O.005

0.029

0.009

0.023

O.010

0.77

O.010

O.005

0.075

0.035

0.077

0.010

0.077

O.010

O.010

O.010

O.010

0.72

2.2

0.67

O.005

0.077

0.056

0.07

0.78

2.6

0.076

0.006

0.72

0.77

0.26

O.010

O.010

O.010

O.010

0.077

0.010

0.48

0.22

LR-100

O.010

O.005

0.044

0.07

0.072

O.010

O.010

O.010

O.005

O.005

0.057

O.010

O.010

0.72

O.010

O.010

O.010

0.077

0.77

2.2

Inactive Landfill Leachate

LR-103 LR-104

O.010

O.005

O.005

O.005

O.005

O.010

O.010

O.010

O.005

O.005

O.005

O.010

O.010

O.006

O.010

O.010

O.010

O.010

O.05

0.63

O.010

O.005

0.005

O.005

O.005

O.010

O.010

O.010

O.005

0.005

O.005

O.010

O.010

O.006

O.010

O.010

0.010

O.010

O.05

0.08

LR-105

0.04

0.007

, 0.74
- 0.068

0.089

O.010

O.010

O.010

O.005

0.007

0.43

R

0.082

0.036

O.010

O.010

R

O.010

0.95

4.4

Notes:

All results in mg/l

R: Data point rejected during data validation

Results above the reporting limit are shown in boldface/italic type

Inactive landfill leachate riser LR-101 was not installed due to the absence of leachate at this location.

Inactive landfill leachate riser LR-102 was not sampled due to minimal (<6 inches) liquid thickness.
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SEEP SURVEY RESULTS

The entire OU-2 area was repeatedly observed for the presence of landfill seeps. No seeps
capable of exiting the site were found. One seep was initially observed in the northeastern portion
of the inactive landfill, near the asphalt plant. Any flow from this seep would remain in the area
immediately surrounding the seep, and would have no possibility of off-site impact. The seep was
observed to flow only minimally. A sample was collected and was submitted for analysis. The
laboratory experienced severe analytical problems to the extent that additional samples were
required. Despite repeated walk-overs of the seep area, no additional seepage was observed.
This suggests that the seep was a temporary feature and was not a significant component of the
overall RI/FS.
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8 LANDFILL GAS CHARACTERIZATION

Landfill gas characterization was accomplished using various measurement techniques. Health
and safety air monitoring was conducted during the drilling of each of the 49 borings completed as
part of the OU-2 Rl to determine potential landfill gas impacts in the breathing zone. Health and
safety air monitoring equipment included a photoionization detector and a combustible gas
indicator, which were used to verify that methane, hydrogen sulfide, and organic compound
concentrations remained at or near background levels. Health and safety air monitoring results
were consistently within acceptable background ranges throughout the OU-2 Rl, indicating that
appreciable landfill gas impacts are not occurring. Hydrogen cyanide was to be quantified during
the OU-2 Rl only if gas was observed actively venting from the borehole. Active venting was not
observed, and hydrogen cyanide measurements were made infrequently at the beginning of the
OU-2 Rl field program to confirm the lack of impacts. Hydrogen cyanide was not detected.

Additional landfill gas monitoring was conducted along the western portion of the inactive landfill.
An ATV mounted Geoprobe drill rig advanced expendable sampling points to a depth of
approximately 3.5 ft below ground surface at 10 locations shown in Figure 8.1. The holes were
observed for natural venting. If natural venting of landfill gas was observed, the holes were
allowed to vent for approximately 20 minutes before sampling. If natural venting was not
observed, a peristaltic pump was attached and the hole was purged for 20 minutes to draw landfill
gas into the hole. Polyethylene tubing was connected to the sampling point and a new Tedlar bag
at each sampling point. The Tedlar bag was placed inside of a vacuum box, and a vacuum was
applied, causing landfill gas to be drawn into the Tedlar bag. The Tedlar bag assured consistent
volumes of landfill gas at each sampling point. After the sample container was filled, a
photoionization detector and combustible gas indicator were used to determine volatile organic
compound, hydrogen sulfide, and combustible gas emissions in the sample bag. Results of the
soil gas are presented in Table 8.1. Hydrogen sulfide was not detected at any of the 10 locations.
The percent lower explosive limit was zero in eight of the 10 locations. SG-03 exhibited a landfill
gas concentration at 3% of the lower explosive limit at a depth of 3.5 ft below ground surface.
Location SG-08, near monitoring well MW-F2, exhibited a landfill gas concentration of 130% of the
lower explosive limit at a depth of 3.5 ft below ground surface. Locations SG-03 and SG-05 were
the only two to exhibit detectable concentrations of organic vapors. Sample SG-03 exhibited an
organic vapor concentration of 7.6 ppm. Sample SG-05 exhibited an organic vapor concentration
of 10.1 ppm. These landfill gas results indicate sporadic, isolated landfill gas impacts near the
inactive landfill, and are typical for a solid waste landfill.
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Table 8.1 West Lake Landfill soil gas screening results

Location

SG-01
SG-02
SG-03
SG-04
SG-05
SG-06
SG-07
SG-08
SG-09
SG-10

P.ID

(ppm)
0.0
0.0
7.6
0.0
10.1
0.0
0.0
0.0
0.0
0.0

Percent
oxygen

20.8
18.9
14.4
18.7
18.3
20.6
20.7
18.8
14.0
18.9

Percent lower
explosive limit

0
0
2
0
0
0
0

130
0
0

Hydrogen
sulfide
(ppm)

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

Direct measurements of landfill gas were made by collecting gas in SUMMA canisters from 10
boreholes drilled within the inactive landfill. The boreholes were installed along the crest of the
inactive landfill (Figure 8.1), in areas where landfill gas would likely accumulate and as companion
measurement points for selected leachate risers discussed in Section 6. An ATV mounted
Geoprobe drill rig advanced expendable sampling points to a depth of approximately 3.5 ft below
ground surface. The holes were observed for natural venting. If natural venting of landfill gas was
observed, the holes were allowed to vent for approximately 20 minutes before sampling. If natural
venting was not observed, a peristaltic pump was attached was the hole was purged for 20
minutes to draw landfill gas into the hole. Polyethylene tubing attached to the expendable
sampling point was connected at ground surface to a SUMMA canister. SUMMA canisters were
used to directly collect samples of landfill gas for subsequent laboratory analysis of organic
compounds using EPA Method TO-14 by Air Toxics Ltd. of F:olsom, California. Detected
compounds included Freon compounds, which are commonly associated with refrigerants that
were probably disposed as "white goods" (ie, refrigerators, etc.) within the inactive landfill. White
goods were historically not separated from other solid waste material and would be expected in an
older solid waste landfill such as the inactive landfill.

Table 8.2 compares landfill gas constituents presented in Integrated Solid Waste Management
Engineering Principles and Management Issues (Tchobanoglous, et al, 1993) to the inactive
landfill gas constituents. For compounds present in both the inactive landfill gas and typical
landfill gas, the concentrations of inactive landfill compounds are less than the mean result for
typical landfill gas compounds, with the exception of acetone. The acetone concentration for the
inactive landfill gas, although slightly greater than the mean concentration in typical landfill gas, is
still an order of magnitude less than the maximum concentration for typical landfill gas.

Selected compounds were present in the inactive landfill gas that were not reported in typical
landfill gas and may not have been tested as part of the Tchobanoglous, et al study (Table 8.2).
These were present at low concentrations and do not suggest a definable source of hazardous
substances that is emitting significant vapors into the inactive landfill gas.
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Table 8.2 West Lake inactive landfill gas concentrations versus
typical

Typical landfill gas
Detected compound

Acetone
Benzene
Chlorobenzene
Chloroform
1,1 Dicholoroethane
Dichloromethane

1,1 Dicholoroethene
Diethylene chloride

1 ,2-trans-Dichloroethane
Ethyl benzene
Methyl Ethyl Ketone

1,1,1 Trichloroethane
Trichloroethylene

Toluene
1,2,2 Tetrachloroethane
Tetrachloroethylene
Vinyl chloride
Styrenes
Vinyl acetate
Xylenes

municipal solid waste

constituents*
Mean

result
(ppmV)

6.838
2.057
0.082

0.245

2.801
25.694

0.130
2.835
0.036
7.334
3.092
0.615

2.079
34.907

0.246
5.244

3.508
1.517
5.663

2.651

Maximum
result

(PpmV)

240.000
39.000
1.640

12.000
36.000

620.000
4.000

20.000
0.850

87.500
130.000
14.500
32.000

280.000
16.000
180.000
32.000
87.000

240.000
38.000

landfill gas constituents

Inactive landfill gas
Detected compound

Acetone
Benzene
Chlorobenzene

Ethyl benzene
Methyl Ethyl Ketone

Toluene

Vinyl chloride

Xylenes
Chloroethane
4 Ethyl Toluene

Freon 1 1

Freon 12
Freon 114
Methylene chloride
1,4 Dichlorobenzene
1 ,2,4 Trimethylbenzene
1,3,5 Trimethylbenzene
1 ,2-cis-Dichloroethylene
Carbon disulfide

Result

(ppmV)

24.000
0.4100
1.1000

0.2400
0.1800

1.2000

0.7400

0.9100
0.2500
0.0460
0.0200

0.7800
0.5200
0.0610
0.0660

0.2600
0.0680

0.0071
0.1300

Location

LG-05
LG-08
LG-05

LG-10
LG-08

LG-01

LG-08

LG-10
LG-01
LG-10
LG-10

LG-09
LG-08
LG-07
LG-05

LG-05
LG-05
LG-04

LG-01

Source: Tchobanoglous, et al, 1993.



44 Landfill gas characterization

An additional landfill gas sample was collected from the headspace in monitoring well
PZ-1201-SS. The headspace sample was collected to determine if landfill gas is impacting
groundwater quality adjacent to the landfill areas. The headspace sample was collected by
imitating a groundwater sampling event, which involved purging the well to dryness using a
purge/sampling pump. The piezometer was capped with a specially-designed cap fitted with an
in-line vapor sampling port to allow direct collection of gas. After allowing time for the water level
in the piezometer to recover, a SUMMA canister was attached to the sampling port. A stopcock
was opened, and the SUMMA canister collected a representative sample of vapors from within the
piezometer. The SUMMA canister was shipped to Air Toxics Ltd for analysis of organic vapors
using EPA Method TO-14. The headspace sample yielded detectable concentrations of
chloromethane, methylene chloride, benzene, ethyl benzene, xylene, acetone, carbon disulfide,
and methyl ethyl ketone (2-butanone). As discussed in Section 4.5.1 groundwater in piezometer
PZ-1201-SS exhibited detectable concentrations of acetone and benzene. These results confirm
that landfill gas at the site has the potential to impact groundwater and can be considered the
source of low-levels of organic compounds in groundwater.

In summary, extensive health and safety air monitoring data indicate that landfill gases are not
significantly impacting air quality. Landfill gas is present within the inactive landfill, as with all
landfills, but is present at concentrations typical of a solid waste facility. Landfill gas data do not
support the presence of widespread or concentrated liquid disposal within the inactive landfill
area. Based on gas monitoring conducted immediately wes't of the inactive landfill and in the
headspace of piezometer PZ-1201-SS, landfill gas is migrating into the surrounding geologic
media, and has the potential to impact groundwater quality adjacent to the active sanitary landfill
and inactive landfills. A landfill gas monitoring system has recently been installed near the active
sanitary landfill and will provide supplemental landfill gas data to determine compliance with solid
waste landfill regulations.
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Figure 8.1 Landfill gas sampling locations
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ALLUVIAL SOIL ORGANIC ANALYSES

Alluvial soil samples from the screened interval in the "300" series piezometers and leachate
risers LR-103 and LR-104 were analyzed for total organic carbon (TOC). Soil samples from
PZ-303-AS were analyzed for total petroleum hydrocarbons (TPH) and VOCs, due to the
piezometer's proximity to monitoring well MW-F2. Soil samples collected during drilling of four soil
borings near monitoring well MW-F2 (Figure 9.1) were analyzed for TPH and VOCs. The TPH
and VOC results can be used to determine potential impacts from landfill gas and groundwater
migration. The results of the TOC analyses can be used for contaminant fate and transport
modeling, as appropriate, during the baseline risk assessment.

Table 9.1 lists the TOC results from the piezometers, leachate risers, and soil gas boreholes
drilled outside the inactive landfill footprint. Alluvium was not encountered in PZ-300-SS;
therefore, TOC analyses were not performed on this piezometer. Leachate risers LR-103 and
LR-104 encountered alluvial soils during drilling, and were therefore included in the TOC
analyses. Soil gas borehole alluvial samples were collected at a depth of approximately 3.5 ft
below ground surface.

Table 9.1 Total organic carbon results - piezometer, leachate riser,
and solid gas probe soil samples

Sample location Total organic carbon
(mg/kg)

PZ-300-AS (16.0 -16.5 ft) 4,600
PZ-300-AD (40.5 - 41.0 ft) 420
PZ-302-AS (17.5-18.0 ft) 240
PZ-302-AI (35.5 - 36.0 ft) ' 360
PZ-304-AS (23.5 - 24 ft) 420
PZ-304-AI (35.5 - 36.0 ft) 360
PZ-305-AI (50 - 52 ft) 360
LR-103 (32.5-33 ft) 20,000
LR-104 (30.5-31 ft) 480
SG-01 (3.5 ft) 8,500
SG-02 (3.5 ft) 3,900
SG-03(3.5ft) 3,100
SG-04 (3.5 ft) 4,500
SG-05 (3.5 ft) 4,200
SG-06 (3.5 ft) 6,900
SG-07 (3.5 ft) 2,300
SG-08 (3.5 ft) 2,600
SG-09(3.5ft) 10,000
SG-10(3.5 ft) 5,900
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Based on the soil gas borehole TOC results presented in Table 9.1, TOC values near the ground
surface west of the inactive landfill range from about 2,300 mg/kg (0.23%) to 10,000 mg/kg (1%).
These results may be biased high because of potential landfill gas migration through the near-
surface soils adjacent to" the inactive landfill, which would have allowed transfer of organic
compounds from the gas phase to the soils. Based on the piezometer and leachate soil TOC
results, background TOC in the alluvium at depth is approximately 240 to 480 mg/kg (0.024% to
0.048%).

Two TOC values from the piezometer and leachate riser borehole soil samples were elevated.
The TOC value obtained in PZ-300-AS at a depth of 16 to 16.5ft below ground surface was
4,600 mg/kg (0.46%). Piezometer PZ-300-AS was a background piezometer installed
approximately 2,000 south of the West Lake Landfill, in an apparently naturally wooded area. It is
possible that the alluvial soils in this area are naturally higher in TOC than in other areas
investigated as part of the OU-2 Rl. Leachate riser LR-103 yielded a TOC value of 20,000 mg/kg
(2%) from a depth of 32.5 to 33ft below ground surface. Leachate riser LR-103 was drilled
through solid waste fill associated with the inactive landfill before encountering alluvium at depth.
Accordingly, the relatively high TOC value in LR-103 is most likely associated with landfill impacts.

Because elevated organic concentrations were suspected in piezometer PZ-303-AS, and because
PZ-303-AS was drilled the closest of any piezometer to the MW-F2 area west of the asphalt plant
LUST site, TPH and VOC analyses were substituted for TOC analysis. Table 9.2 lists the TPH
and VOC results for the two alluvial soil samples collected from PZ-303-AS, as well as soil borings
drilled specifically to identify the extent of potential petroleum impacts near MW-F2. Detectable
VOCs were limited to toluene, ethylbenzene, and total xylenes (common petroleum constituents)
in the PZ-303-AS samples and SB-01, drilled adjacent to MW-F2. TPH results were presented as
purgeable (ie, lighter fraction) and extractable (ie, heavier fraction). In the PZ-303-AS sample
collected from a depth of 17ft below ground surface and the SB-01 sample, the extractable
fraction was present at a higher concentration than was the purgeable fraction. This suggests that
petroleum impacts near the ground surface adjacent to the MW-F2 area are associated with the
diesel range of compounds. Extractable-range petroleum hydrocarbons were detected in three of
the four soil boring samples. Purgeable-range petroleum hydrocarbons and VOCs above the
laboratory reporting limit were present only in SB-01, nearest to the MW-F2 area.

The TPH and VOC results support the potential for petroleum impact in a limited area near
MW-F2, west/southwest of the asphalt plant LUST site.
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Table 9.2 Alluvial soil total petroleum hydrocarbon and VOC results -
piezometer PZ-300-AS; soil borings SB-01 through SB-04

TPH
Sampling
location

Purgeable-range

(mg/kg)

Extractable-range
(mg/kg)

VOCs (mg/kg)

PZ-303-AS(17ft)

PZ-303-AS(25-25.5ft)

SB-01 (16-18 ft)

SB-02 (4 - 6 ft)
SB-02(14-16ft)
SB-03 (6 - 8 ft)
SB-03(10-12ft)
SB-04 (8- 10ft)

2,000

160

6,700

12,000

160

15,000

32
24
23

Toluene (5.3)
Ethylbenzene(IO)
Total Xylenes (54)

Total Xylenes (0.82)

Toluene (310)
Ethylbenzene (24)
Total Xylenes (120)

ND
ND
ND
ND
ND

ND: None detected
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10 QUALITY ASSURANCE SAMPLES AND DATA VALIDATION

Data validation of environmental samples collected as part of the West Lake Landfill OU-2 Rl was
performed by Water Management Consultants, Inc. and Colder Associates, Inc. The purpose of
the data validation was to assess the precision, accuracy, representativeness, completeness,
comparability, and sensitivity of the analytical data reported and compare these attributes to the
project goals set in the Work Plan, Appendix A-2, Final Quality Assurance Project Plan (QAAP)
(Colder Associates, 1995).

Quality assurance (QA) goals were evaluated by reviewing the results of both field and laboratory
QA samples. Field QA samples collected included field duplicates, field blanks, equipment
rinseate blanks, and trip blanks. Field QA samples were collected at the frequency specified in
the Work Plan. In addition to the collection of field QA samples, selected samples were split and
sent to both primary and split laboratories. Some split sample locations proposed in the Physical
Characterization Memorandum were modified in an attempt to select samples with detectable
concentrations of target analytes. Agreement of the results between the two laboratories provides
one method to assess the comparability of the data sets.

Laboratory QA samples analyzed included calibration standards, method blanks, laboratory
control samples, matrix spike/matrix spike duplicate samples, and laboratory duplicate samples.

10.1 Analytical methods

Table 10.1 summarizes the groundwater, surface water, leachate, sediment, soil, and air samples
that were collected for the West Lake Landfill OU-2 Rl. Off-schedule groundwater samples
collected in December 1995 were analyzed by Quanterra Laboratory of North Canton, Ohio.
These samples were previously validated by Colder Associates and found to be 100% complete.
Soil samples collected during drilling of piezometers, monitoring wells, and leachate sumps in
1995 and a sample of the water used for drilling were also analyzed by Quanterra and validated
by Water Management Consultants.

Groundwater, surface water, leachate, sediment, soil, and air samples were collected during the
first sampling round in February and March. The second round of sampling, conducted in May
and June, included only groundwater samples. One air sample was collected in October.
Selected groundwater, surface water, leachate, and sediment, samples were split and sent to both
a primary and split laboratory for analysis. The primary non-radiological laboratory was Pace
Analytical Services, Inc., Houston, Texas. Analyses for Method 8310 PAHs were conducted at
Pace's Petaluma, California laboratory. The primary radiological laboratory was Southwest
Laboratory of Oklahoma, Broken Arrow, Oklahoma. The split non-radiological laboratory was
TriMatrix Laboratories, Inc., Grand Rapids, Michigan and the split radiological laboratory was
Paragon Analytics, Inc., Fort Collins, Colorado. Soil samples were analyzed at Pace, Houston
and air samples were analyzed by Air Toxics, LTD., Folsom, California.



Table 10.1 Summary of environmental samples collected during the West Lake Landfill
Operable Unit 2 RI/FS

Date

1995

Medium

Groundwater

Soil

Laboratory

Quanterra Laboratory

Quanterra Laboratory

Number of primary
Environmental Samples
4

17

Number and Type of
Quality Assurance Samples
None

4 Matrix Spikes

Drilling Water Quanterra Laboratory

1997 Groundwater Pace Analytical Services

TriMatrix Laboratories

Southwest Laboratory of Oklahoma

48 (two rounds from 24 wells)

6 (two rounds from 3 wells)

48 (two rounds from 24 wells)

4 Matrix Spike Duplicates

1 Trip Blank
1 Matrix Spike
1 Matrix Spike Duplicate

6 Field Duplicates
6 Field Blanks
6 Equipment Blanks
7 Matrix Spikes
7 Matrix Spike Duplicates

2 Field Duplicates
2 Matrix Spikes
2 Matrix Spike Duplicates

6 Field Duplicates
6 Field Blanks
6 Equipment Blanks

Paragon Analytics

Leachate Pace Analytical Services

TriMatrix Laboratories

Southwest Laboratory of Oklahoma

Paragon Analytics

Surface Water Pace Analytical Services

TriMatrix Laboratory

Southwest Laboratory of Oklahoma

Paragon Analytics

Sediments Pace Analytical Services

TriMatrix Laboratories

Soil Pace Analytical Services

Air Air Toxics

6 (two rounds from 3 wells)

8

2

8

2

2

1

2

1

2

1

10

11

2 Field Duplicates

1 Field Duplicate
1 Filed Blank
1 Matrix Spike
1 Matrix Spike Duplicate

1 Matrix Spike
1 Matrix Spike Duplicate

1 Field Duplicate
1 Field Blank

1 Field Duplicate
1 Field Blank
1 Matrix Spike
1 Matrix Spike Duplicate

1 Matrix Spike
1 Matrix Spike Duplicate

1 Field Duplicate
1 Field Blank

1 Field Duplicate

1 Field Duplicate
2 Matrix Spikes

1 Field Duplicate
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Off-schedule 1995 groundwater samples were analyzed for major ions (calcium, potassium,
magnesium, sodium, chloride, sulfate, and bicarbonate), nitrate/nitrite, chemical oxygen demand
(COD), and radionuclides (gross alpha, gross beta, radium-226, radium-228, uranium-234, uranium-
235/236, uranium-238, thorium-228, thorium-230, and thorium-232). Soil samples collected during
drilling in 1995 and the drilling water sample were analyzed for parameters appropriate for the
location sampled. Five samples from sites PZ-303-AS, SB-01, and SB-02 were analyzed for
volatiles by EPA Method 8260, purgeable and extractable hydrocarbons by Method 8015M, and
percent moisture by Method 160.3M. Nine samples from sites PZ-300-AD, PZ-300-AS, PZ-302-AS,
PZ-302-AI, PZ-304-AS, PZ-304-AI, PZ-305-AI, LR-103 and LR-104 were analyzed for Total Organic
Carbon (TOC) by the Walkley-Black Method (Standard Methods of Chemical Analysis, 6th edition,
1963) and percent moisture. Three samples from sites SB-03 and SB-04 were analyzed for
purgeable and extractable hydrocarbons by Method 8015M, and percent moisture by Method
160.3M. The drilling water sample was analyzed for volatiles by Method 8260, semivolatiles by
Method 8270A, pesticides and PCBs by Method 8080, purgeable and extractable hydrocarbons by
Method 8015M, metals by the 6000 series Methods, mercury by Method 7470, inorganics (ammonia,
chloride, fluoride, hardness, nitrate/nitrite, total phosphorous, sulfate, sulfide, TOC, total cyanide,
COD, and total dissolved solids) by the 100-400 series Methods, and radionuclides (gross alpha,
gross beta, radium-226, radium-228, uranium-234, uranium-235/236, uranium-238, thorium-228,
thorium-230, and thorium-232) by the 900 series Methods.

Groundwater, surface water, leachate, and sediment samples collected in 1997 were sent to Pace
Analytical Services and analyzed for RCRA Subtitle D appendix I volatiles by EPA SW-846 Method
8260A; CLP target compound list semivolatiles by Method 8270; pesticides and poly-chlorinated
biphenyls (PCBs) by Method 8081; RCRA Subtitle D appendix I list total metals plus total boron,
calcium, iron, magnesium, manganese, mercury, and sodium by the 6010/7000 series Methods; total
cyanide by Method 9010; sulfide by Method 9030; and total petroleum hydrocarbons (diesel and
gasoline ranges) by Method 8015M. Groundwater and surface water samples were also analyzed
for 1,2-dibromoethane and 1,2,3-trichloropropane by Method 8011; bis (2-chloroethyl) ether,
2-nitroaniline, nitrobenzene, n-nitrosodi-n-propylamine, and pentachlorophenol by Method 8000M;
benzo(a)pyrene, benzo(a)anthracene, benzo(b)fluoranthene, dibenz(a,h)anthracene, and
indeno(1,2,3-cd)pyrene by Method 8310; hexachlorobenzene and hexachlorocyclopentadiene by
Method 8081; RCRA Subtitle D appendix I list dissolved metals plus dissolved boron, calcium, iron,
magnesium, manganese, mercury, and sodium by the 6010/7000 series Methods; total organic
carbon (TOC) by Method 415.1; chemical oxygen demand (COD) by Method 410.4; and common
anions and water quality parameters (ammonia, chloride, fluoride, hardness, nitrate/nitrite,
phosphorous, sulfate, and total dissolved solids) by the 100-300 series Methods. Soil samples from
borings made to collect air samples were analyzed by Pace, Houston for TOC by Method 13-90-3
(Methods of Soil Analysis, American Society of Agronomy, 2nd edition, 1982).

Pace Analytical Services analyzed 48 groundwater samples, eight leachate samples, two surface
water samples, two sediment samples, and 10 soil samples. Additional analyses were performed
on field duplicates, field blanks, equipment blanks, and matrix spike/matrix spike duplicate
samples as listed in Table 10.1.

Eight groundwater (six primary and two field duplicate), one surface water, one sediment, two
leachate, and additional QA samples were split and sent to TriMatrix Laboratories for analysis of
the same parameters by the same methods as listed above.
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Southwest Laboratory of Oklahoma (SWLO) analyzed 48 groundwater, eight leachate, two
surface water, and additional QA samples for total and dissolved gross alpha and gross beta by
Method 900M; total and dissolved isotopic thorium (Th-230) and uranium (U-234, U-235, and
U-238) by Methods 907M and 908M; and total and dissolved radium-226 by Method 903M.

Six groundwater, one surface water, and two leachate samples were split and sent to Paragon
Analytics for analysis of the same radiological parameters by the same methods as SWLO, with
the exception of radium, which was reported as total radium (radium-226 and radium-228). Total
radium was not reported for the three groundwater samples collected during the second sampling
round because the high solids content of the samples prevented the accurate determination of
chemical recoveries.

Ten air samples and one field duplicate were analyzed by Air Toxics, LTD. for volatile gases by
EPA Method TO-14.

10.2 Data validation procedures

Groundwater, surface water, sediment, and leachate sample results for 1997 were reported in
Contract Laboratory Program format data packages. All other results were reported without
calibration results or raw data. The analytical results were validated using laboratory acceptance
criteria and the procedures and guidelines contained in the following documents: National
Functional Guidelines for Inorganic Data Review, revised February 1994; National Functional
Guidelines for Organic Data Review, revised February 1994; and Test Methods for Evaluating
Solid Waste, Physical/Chemical Methods (SW-846), Third Edition, November 1986 and revisions.

Items checked for inorganic data packages (if provided) included holding times, initial and
continuing calibration results, method and field blank results, ICP interference check sample
results, laboratory control sample (LCS) recoveries, spike sample (MS/MSD) recoveries, field
duplicate results, compound quantitation, and transcriptions from raw data to the summary forms.

Organic data packages were checked for holding times, instrument performance check, initial and
continuing calibration results, method and field blank results, surrogate or system monitoring
compound recoveries, matrix spike/matrix spike duplicate and LCS recoveries, internal standard
recoveries, field duplicate results, target compound identification, compound quantitation, and
transcriptions from raw data to the summary forms.

QA items and raw data missing from the original data packages were requested from the
applicable laboratory and added to the data package. Sample results were qualified as estimated
detected "J", estimated non-detected "UJ", not detected "U", or unusable "R", based on the
guidelines referenced above. The qualifiers have been added to the database and are now a
permanent part of the analytical result. The original validated data packages have been retained
in the project files.
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10.3 Precision, accuracy, representativeness, completeness, comparability, and sensitivity

Validation results vyere reviewed to evaluate the precision, accuracy, representativeness,
completeness, comparability, and sensitivity of the analyses.

Precision is a measure of the reproducibility of sample results. It is assessed by tabulating the
results of the relative percent differences (RPDs) of matrix spike/matrix spike duplicate (MS/MSD)
and laboratory control sample/laboratory control sample duplicate (LCS/LCSD) analyses. RPDs
that fall within the QA control limits indicate acceptable precision. The precision numbers reported
below indicate the percentage of RPDs for these analyses that fall within the control limits.

Accuracy is the degree of agreement between the measured value and an accepted reference or
true value. Accuracy was assessed by evaluation of the percent recoveries for the MS/MSD
analyses, laboratory control samples (LCS), surrogates or system monitoring compounds (SMC),
and method or preparation blank results. The reported accuracy indicates the percentage of
recoveries and blank results within laboratory or method control limits.

Representativeness is the degree to which the data accurately and precisely represent the
concentration of target analytes in the samples. Representativeness was assessed by evaluating
the RPDs between field duplicate results. The reported representativeness indicates the
percentage of RPDs that are within the validation control limits of 20% for aqueous samples
(groundwater, surface water, and leachate) and 35% for sediment samples.

Completeness indicates the percentage of valid sample results (results not rejected) obtained
from the validation procedures versus the total number of sample results. It was calculated as the
number of acceptable results divided by the total number of results.

Comparability expresses the confidence with which one data set can be compared to another.
Qualitatively, different data sets can be considered to be comparable if the samples were
analyzed following the same analytical methods and validated by the same procedures. The
reported comparability indicates the percentage of split sample RPDs that are within the validation
control limits of 20% for aqueous samples (groundwater, surface water, and leachate) and 35%
for sediment samples.

Sensitivity is the measure of the attainment of the health-based contract-required method
detection limits (CRDLs). It was calculated as the number of sample results with detection limits
that meet the CRDLs divided by the total number of sample results for analytes that have CRDLs
specified.

10.3.1 Precision

The overall project precision, based on the percentage of MS/MSD and LCS/LCSD RPD results
within control limits, was 95.6%. Precision of data was 94.1% for Pace Analytical Services, 97.1%
for TriMatrix Laboratories, and 100% for Quanterra Laboratory. Precision cannot be calculated for
the radiological analyses because the laboratories do not use RPD results as acceptance criteria
for duplicate analyses and the analyses do not take estimated error into account. Precision
cannot be calculated for the air results because no duplicate spike analyses were performed.



54 Quality assurance samples and data validation

10.3.2 Accuracy

The overall project accuracy, based on the percentage of MS/MSD, LCS, surrogate or system
monitoring compound, and method or preparation blank results within control limits, was 97.6%.
Accuracy of data for each laboratory was 96.8% for Pace Analytical Services, 98.9% for TriMatrix
Laboratories, 94.3% for Southwest Laboratory of Oklahoma (SWLO), 87.9% for Paragon
Analytics, 99.5% for Quanterra Laboratory, and 99.0% for Air Toxics. Samples for the total
radium analyses conducted by Paragon Analytics during the first sampling round were
inadvertently filtered and, therefore, these sample results should be considered to be biased low.

10.3.3 Representativeness

The overall project representativeness, based on the percentage of field duplicate RPDs within
the validation control limits, was 95.5%. Representativeness for each laboratory was 96.8% for
Pace Analytical Services, 99.0% for TriMatrix Laboratories, 57.1% for Southwest Laboratory of
Oklahoma, 59.3% for Paragon Analytics, and 100% for Air Toxics. Representativeness by media
was 95.7% for groundwater, 96.2% for surface water, 88.8% for sediments, 99.4% for leachates,
and 100% for air. The low representativeness of the radionuclide results from Southwest
Laboratory of Oklahoma and Paragon Analytics is a function of the very low activities present at
the site. Results were near the minimum detectable activities, which caused variability between
the original sample and the field duplicate sample result.

10.3.4 Completeness

The overall project completeness, defined as the percentage of data not rejected, was 97.1%.
Completeness for each laboratory was 96.9% for Pace Analytical Services, 96.6% for TriMatrix
Laboratories, 100% for both Southwest Laboratory of Oklahoma and Paragon Analytics, 99.8% for
Quanterra, and 95.7% for Air Toxics. Paragon Analytics achieved 100% completeness for the
first sampling round despite inadvertently filtering the total radium samples because these results
were not rejected. Rather, the filtered radium results are considered to be acceptable as
supplemental dissolved radium values.

Completeness by media was 96.6% for groundwater samples, 97.6% for surface water samples,
99.4% for sediment samples, 98.0% for leachate samples, 100% for soil samples, and 95.7% for
air samples. The completeness goals for each of these media, as specified in the QAAP, are 95%
for groundwater, 80% for surface water, 80% for sediments, 95% for subsurface soil samples, and
95% for landfill gas (air) samples. A completeness goal for the leachate samples was not
specified.

10.3.5 Comparability

The overall project comparability, based on the percentage of split sample RPDs within the
validation control limits, was 89.1%. Comparability by media was 89.6% for groundwater sample
pairs, 88.2% for surface water sample pairs, 95.8% for sediment sample pairs, and 84.1% for
leachate sample pairs.
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Comparability of the non-radiological analyses was 92.9% overall and 90.3% for groundwater,
91.4% for surface water, 95.8% for sediments, and 87.6% for leachates. For the radiological
analyses, comparability was 31.6% overall and 36.9% for groundwater, 21.4% for surface water,
and 12.5% for leachates. Radiological analyses were not performed on the sediment samples.
The low comparability of the radionuclide results is a function of the very low activities present at
the site. Results were near the minimum detectable activities, which caused variability between
laboratories.

70.3.6 Sensitivity

The overall project sensitivity, based on the number of sample results that met the health-based
contract-required method detection limits, was 99.5%. For non-radiological analyses, the
sensitivity for Pace Analytical Services was 100%, and the sensitivity for TriMatrix Laboratories
was 98.9%. For the radiological analyses, the sensitivity was 93.7% for Southwest Laboratory of
Oklahoma and 100% for Paragon Analytics.

Sensitivity by media was 99.5% for groundwater samples, 99.9% for surface water samples, and
100% for sediment samples. Health-based detection limits were not established for the leachate,
soil, or air samples.

10.4 Resampling of PZ-303-AS

To provide the best possible suite of data from which to characterize OU-2 site conditions, a third
groundwater sample was collected from PZ-303-AS. This additional sample was collected in
March 1997, and was analyzed for pesticides/PCBs. The additional sampling was undertaken
because of discrepancies in PCB results for PZ-303-AS between the primary laboratory and split
laboratory based on the February 1997 samples. The split laboratory detected two PCBs in the
February 1997 sample collected from PZ-303-AS. The split laboratory detected Arochlor-1248
and Arochlor-1260 in the February 1997 sample, at concentrations of 0.025 mg/l and 0.0087 mg/l
respectively. The primary laboratory did not detect any PCBs in the February 1997 PZ-303-AS
sample, at a reporting limit of 0.0005 mg/l. The March 1997 resample included both filtered
(dissolved) and unfiltered (total) pesticide/PCB analyses. The split laboratory did not detect any
pesticides/PCBs in the filtered (dissolved) resample, but detected arochlor-1248 at a
concentration of 0.0012 mg/l in the unfiltered (total) sample. Consistent with the February 1997
sample, the primary laboratory did not detect any pesticides or PCBs in the resamples, either as
filtered or unfiltered. The primary laboratory maintained a PCB reporting limit of 0.0005 mg/l for
the resamples, which is lower than the reported Arochlor-1248 concentration from the split
laboratory. The baseline risk assessment will properly incorporate the results of the primary and
split laboratory PCB results.

10.5 Summary

The data quality objectives for the OU-2 Rl were met by generating defensible, reliable data that
can confidently be used to assess the risks posed by the site. All project goals for data
completeness were met.



56 Quality assurance samples and data validation



57

11 SUMMARY

The OU-2 Rl was conducted to characterize the affected media, location, types, and physical
state, and concentration of contaminants, and to describe the extent of contaminant migration.
The OU-2 objectives were met by defining site physical and biological characteristics, site
hydrogeologic characteristics, sources of contamination, surface and sediment quality, and air
quality. Site physical characteristics were presented in detail in the Physical Characterization
Memorandum previously submitted to EPA. Site biological characteristics were sufficiently
defined by OU-1 Rl activities. Site hydrogeologic characteristics described in the Physical
Characterization Memorandum were supplemented with detailed groundwater quality
assessment. Source characterization activities included installation of leachate risers to
characterize leachate quality in the active and inactive landfills, as well as landfill gas analyses
conducted as part of health and safety monitoring and by the analytical laboratory. Surface water
and sediment sampling provided reliable data regarding potential groundwater impact on adjacent
surface waters and sediments.

Based on the extensive data collected as part of the OU-2 Rl, no hazardous substance source
areas were identified. The active sanitary landfill maintains an inward hydraulic gradient, drawing
surrounding groundwater into leachate collection sumps. The inactive landfill leachate quality is
similar to the active sanitary landfill leachate quality and does not include solvent compounds that
might be associated with disposal of hazardous substances. Landfill gas in the inactive landfill is
typical of solid waste landfills.

Groundwater quality in the Deep Salem and St. Louis/Upper Salem hydrogeologic units near and
within OU-2 is similar to upgradient, background groundwater quality, indicating a lack of impacts
to these units. With the exception of a limited area along the western portion of the inactive landfill
near the monitoring well MW-F2 area west of the asphalt plant LUST site, and selected locations
within the site boundaries, the alluvial groundwater quality near the site is also similar to
upgradient, background quality. Volatile organic compounds, useful indicators of liquid hazardous
substance disposal and solid waste leachate/gas impacts, were detected only infrequently and at
low concentrations. Landfill gas has been documented to affect groundwater quality in at least
one well, and probably influences groundwater quality throughout the site area. An isolated area
in the southwestern portion of the site, near the monitoring well MW-F2 area west of the asphalt
plant LUST site, exhibited a wider range of volatile organic compounds and petroleum
hydrocarbons, suggesting potential impacts.

Surface water and sediment results indicate that groundwater is not significantly impacting
downgradient surface waters and sediments, including the area immediately downgradient of the
MW-F2 area.
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Quality assurance results, including field quality assurance such as equipment blanks, field
blanks, trip blanks, and field duplicate samples; split laboratory results; and, internal laboratory
quality assurance samples^such as matrix spikes and matrix spike duplicates indicate that a high
level of confidence can be placed on the data generated during the OU-2 Rl.

The goals of the OU-2 Rl have been met. The baseline risk assessment to be performed using
these data can be relied upon to accurately characterize the potential risks posed by the site.
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APPENDIX A

Drilling water sample analytical results
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O^uanterra

WO #: A59LC119
LAB #: A5F300050-001 _ ,.
MATRIX: WATER

PARAMETER

Chloromethane
Bromomethane
Vinyl chloride

Chloroethane
Methylene chloride
Acetone

Carbon disulfide
1, l-Dichloroethene
1, 1-Dichloroethane

Chloroform
1 , 2 -Dichloroethane
2-Butanone

1,1, 1-Trichloroethane
Carbon tetrachloride
Bromodichloromethane

1 , 2 -Dichloropropane
cis-l, 3-Dichloropropene
Trichloroethene

Dibromochlorome thane
1,1, 2-Trichloroethane
Benzene

trans - 1 , 3-Dichloropropene
Bromof orm

SURROGATE RECOVERY

Dibromof luoromethane
Toluene-d8
Bromof luorobenzene

LAIDL.

w;

. fH

RESULT
(uq/L)

ND
ND
ND

ND
ND
ND

ND
ND
ND

5.1
ND
ND

ND
ND
ND

ND
ND
ND

ND
ND
ND

ND
ND

AW WASTE SY!

BSTLAKE - D1

Z/MS Volati:
1 OF 3

REPORTI1

1.
1.
1.

1.
1.
10

1.
1.
1.

1.
1.
10

1.
1.
1.

1.
1.
1.

1.
1.
1.

1.
1.

LIMIT

0
0
0

0
0

0
0
0

0
0

0
0
0

0
0
0

0
0
0

0
0

STEMS!

«

*G

DATE
TIME
DATE

METHOD

SW846
SW846
SW846

SW846
SW846
SW846

SW846
SW846
SW846

SW846
SW846
SW846

SW846
SW846
SW846

SW846
SW846
SW846

SW846
SW846
SW846

SW846
SW846

8260
8260
8260

8260
8260
8260

8260
8260
8260

8260
8260
8260

8260
8260
8260

8260
8260
8260

8260
8260
8260

8260
8260

Environmental
Services

SAMPLED:
SAMPLED:
RECEIVED:

EXTRACT ION -
ANALYSIS DATE

07/06/95
07/06/95
07/06/95

07/06/95
07/06/95
07/06/95

07/06/95
07/06/95
07/06/95

07/06/95
07/06/95
07/06/95

07/06/95
07/06/95
07/06/95

07/06/95
07/06/95
07/06/95

07/06/95
07/06/95
07/06/95

07/06/95
07/06/95

6/28/95
15:30

6/29/95

QC
BATCH

5188040
5188040
5188040

5188040
5188040
5188040

5188040
5188040
5188040

5188040
5188040
5188040

5188040
5188040
5188040

5188040
5188040
5188040

5188040
5188040
5188040

5188040
5188040

% ACCEPTABLE LIMITS

98
100
92

( 86
( 88
( 86

- 118)
- 110)
- 115)

NOTE: AS RECEIVED

ND NOT DETECTED AT THE STATED REPORTING LIMIT ii



LAIDLAW WASTE SYSTEMS!

rp)uanterra
Environmental
Services

WESTLAKB - DH
WO #: A59LC119
LAB #: A5F300050-001
MATRIX: WATER

trans-1,4-Dichloro-
2-butene

Vinyl acetate

SURROGATE RECOVERY

Dibromofluoromethane
Toluene-d8
Bromofluorobenzene

DATE SAMPLED:
TIME SAMPLED:
DATE RECEIVED:

6/28/95
15:30

6/29/95

PARAMETER

4 -Methyl - 2 -pentanone
2-Hexanone
Tetrachloroethene

Toluene
1,1,2, 2-Tetrachloroethane
Chlorobenzene

Ethylbenzene
Styrene
Xylenes, Total

Bromochloromethane
1 , 2-Dibromo-3-chloro-

propane
1 , 2 -Dibromoethane

Dibromomethane
1, 2-Dichlorobenzene
1 , 4 -Dichlorobenzene

cis-1, 2-Dichloroethene
trans-1 , 2-Dichloroethene
1,1,1, 2-Tetrachloroethane

Trichlorof luorome thane
1,2, 3 -Trichloropropane
lodomethane

- - - - i»v_>
2

RESULT
(uq/L)

ND
ND
ND

ND
ND
ND •

ND
ND
ND '

ND
ND-

ND

ND
ND
ND '

ND
ND •
ND

ND
ND
ND

rna voj.atij.ei
OF 3
REPORTING
LIMIT

10
10
1.0

1.0
1.0
1.0

1.0
1.0
1.0

1.0
1.0

1.0

1.0
1.0
1.0

1.0
1.0
1.0

1.0
1.0
1 . 0

%

98
100
92

METHOD

SW846 8260
SW846 8260
SW846 8260

SW846 8260
SW846 8260
SW846 8260

SW846 8260
SW846 8260
SW846 8260

SW846 8260
SW846 8260

SW846 8260

EXTRACTION- QC
ANALYSIS DATE BATCH

ACCEPTABLE LIMITS

( 86 - 118)
( 88 - 110)
( 86 - 1.15)

07/06/95
07/06/95
07/06/95

07/06/95
07/06/95
07/06/95

07/06/95
07/06/95
07/06/95

07/06/95
07/06/95

07/06/95

5188040
5188040
5188040

5188040
5188040
5188040

5188040
5188040
5188040

5188040
5168040

5188040

ND
ND
ND '

ND
ND •
ND

ND
ND
ND

ND

ND

1.
1.
1.

1.
1.
1.

1.
1.
1 .

1.

10

0
0
0

0
0
0

0
0
0

0

SW846
SW846
SW846

SW846
SW846
SW846

SW846
SW846
SW846

SW846

SW846

8260
8260
8260

8260
8260
8260

8260
8260
8260

8260

8260

07/06/95
07/06/95
07/06/95

07/06/95
07/06/95
07/06/95

07/06/95
07/06/95
07/06/95

07/06/95

07/06/95

5188040
5188040
5188040

5188040
5188040
5188040

5188040
5188040
5188040

5188040

518804C

NOTE: AS RECEIVED

ND NOT DETECTED AT THE STATED REPORTING LIMIT



(r))uanterra
Environmental
Services

LAIDLAW WASTE SYSTEMS!

WO #: A59LC119
LAB #: A5F300050-001
MATRIX: WATER

PARAMETER

Acrylonitrile

WESTLAKE - DW

- - - GC/MS Volatiles
3 OF 3

RESULT REPORTING
(uq/L) LIMIT

DATE SAMPLED:
TIME SAMPLED:
DATE RECEIVED:

6/28/95
15:30

6/29/95

ND 10

METHOD

SW846 8260

EXTRACTION- QC
ANALYSIS DATE BATC

07/06/95 5188040

II

SURROGATE RECOVERY ACCEPTABLE LIMITS

Dibromofluoromethane
Toluene-dS
Bromofluorobenzene

98
100
92

( 86 - 118)
( 88 - 110)
( 86 - 115)

NOTE: AS RECEIVED
ND NOT DETECTED AT THE STATED REPORTING LIMIT



r)))uanterra
Environmental
Services

LAIDLAW WASTE SYSTEMS

WESTLAKE - DW

WO #: A59LC10R
LAB #: A5F300050-001
MATRIX: WATER

PARAMETER

Total Petroleum

- _ - fif̂  Vrt 1 ji t* ̂  1 0 a

RESULT REPORTING
(ucr/L) LIMIT

ND (J;T~ 100

DATE SAMPLED:
TIME SAMPLED:
DATE RECEIVED:

EXTRACTION -
METHOD ANALYSIS DATE

SW846 8015A 07/25/95

6/28/95
15:30

6/29/95

QC
BATCH

520905
Hydrocarbons-Purgeable

NOTE: AS RECEIVED

ND NOT DETECTED AT THE STATED REPORTING LIMtT



{mtanterra
Environmental
Services

LAIDLAW WASTE SYSTEMS

WBSTLAKB - DW
WO #: A59LC10T
LAB #: A5F300050-001
MATRIX: WATER

nf /MO

DATE
TIME
DATE

SAMPLED: 6/28/95
SAMPLED: 15:30
RECEIVED: 6/29/95

1 OF 4

PARAMETER

Chrysene
Dibenzo (a,h) anthracene
Dibenzofuran

Di-n-butyl phthalate
1 , 3 -Dichlorobenzene
3,3' -Dichlorobenzidine

Diethyl phthalate
Anthracene
4-Chlorophenyl phenyl ether

Benzo (a) anthracene
Benzo (b) f luoranthene
Benzo (k) f luoranthene

Benzo (g, h, i)perylene
Benzo (a) pyrene
bis ( 2 -Chloroethoxy) methane

bis (2-Chloroethyl) ether
bis ( 2 -Kthylhexyl) phthalate
4-Bromophenyl phenyl ether

Butyl benzyl phthalate
Carbazole
4 - Chloroani 1 ine

2-Chloronaphthalene
Acenaphthene

SURROGATE RECOVERY

Nitrobenzene-d5
2 - Fluorobiphenyl
Terphenyl-dl4
Phenol -d5
2 - Fluorophenol
2,4, 6 -Tribromophenol

RESULT
(uq/L)

ND
ND
ND

ND
ND
ND

ND
ND
ND

ND
ND
ND

ND
ND
ND

ND
1.7 B J 11
ND

ND
ND
ND

ND
ND

WJ/̂ V j

i

41
41
66
30
20
50

REPORTING
LIMIT

10
10
10

10
10
20

10
10
10

10
10
10

10
10
10

10
10
10

10
10
10

10
10

/ 1lllifo
ACCEPTABL

( 36 -
( 38 -
( 10 -
( 15 -
( 17 -
( 13 -

METHOD

SW846
SW846
SW846

SW846
SW846
SW846

SW846
SW846
SW846

SW846
SW846
SW846

SW846
SW846
SW846

SW846
SW846
SW846

SW846
SW846
SW846

SW846
SW846

,E LIMITS

148)
106)
169)
126)
106)
145)

8270A
8270A
8270A

8270A
8270A
8270A

8270A
B270A
8270A

8270A
8270A
8270A

8270A
8270A
8270A

8270A
8270A
8270A

8270A
8270A
8270A

8270A
8270A

EXTRACT I ON -
ANALYSIS DATE

07/02-07/10/95
07/02-07/10/95
07/02-07/10/95

07/02-07/10/95
07/02-07/10/95
07/02-07/10/95

07/02-07/10/95
07/02-07/10/95
07/02-07/10/95

07/02-07/10/95
07/02-07/10/95
07/02-07/10/95

07/02-07/10/95
07/02-07/10/95
07/02-07/10/95

07/02-07/10/95
07/02-07/10/95
07/02-07/10/95

07/02-07/10/95
07/02-07/10/95
07/02-07/10/95

07/02-07/10/95
07/02-07/10/95

QC
BATCH

5183007
5183007
5183007

5183007
5183007
5183007

5183007
5183007
5183007

5183007
5183007
5183001/

518300'
518300'
518300',

518300:
518300:
518300'

518300'
518300'
518300'

518300'
518300'

NOTE: AS RECEIVED

ND NOT DETECTED AT THE STATED REPORTING LIMIT

J ESTIMATED VALUE. (DETECTED), BUT BELOW QUANTTTATION LIMIT.

B (COMPOUND DETECTED IN METHOD BLANK ASSOCIATED WITH THIS SAMPLE)



uanterra
Environmental
Services

LAIDLAW WASTE SYSTEMS

WESTLAKE - DW
WO #: A59LC10T
LAB #: A5F300050-001
MATRIX: WATER

PARAMETER

Acenaphthylene
Dimethyl phthalate
2 , 4-Dinitrotoluene

2 , 6-Dinitrotoluene
Di-n-octyl phthalate
Fluoranthene

Fluorene
Hexachlorobenzene
Hexachlorobutadiene

Hexachlorocyclopentadiene
Hexachloroethane
Indeno { 1 , 2 , 3 - cd) pyrene

Isophorone
2 -Methylnaphthalene
Naphthalene

Nitrobenzene
2 -Nitroaniline
3 -Nitroaniline

4 -Nitroaniline
N-Nitrosodiphenylamine
N-Nitrosodi-n-propylamine

Phenanthrene
Pyrene

SURROGATE RECOVERY

Nitrobenzene -d5
2 - Fluorobiphenyl
Terphenyl-dl4
Phenol -d5
2 - Fluorophenol
2,4, 6-Tribromophenol

fV /MO

2
RESULT
(UQ/L)

ND
ND
ND

ND
ND .
ND

ND
ND
ND

ND
ND
ND

ND
ND .
ND

ND
ND .
ND

ND
ND
ND

ND
ND

~PM

Semi-Volatd
OF 4
REPORTING
LIMIT

10
10
10

10
10
10

10
10
10

10
10
10

10
10
10

10
50
50

50
10
10

10
10

/

DATE
TIME
DATE

METHOD

SW846 B270A
SW846 8270A
SW846 8270A

SW846 8270A
SW846 8270A
SW846 8270A

SW846 8270A
SW846 8270A
SW846 8270A

SW846 8270A
SW846 8270A
SW846 8270A

SW846 8270A
SW846 8270A
SW846 8270A

SW846 8270A
SW846 8270A
SW846 8270A

SW846 8270A
SW846 8270A
SW846 8270A

SW846 8270A
SW846 8270A

SAMPLED: 6/28/95
SAMPLED: 15:30
RECEIVED: 6/29/95

EXTRACTION- QC
ANALYSIS DATE BATCH

07/02-07/10/95 5183007
07/02-07/10/95 5183007
07/02-07/10/95 5183007

07/02-07/10/95 5183007
07/02-07/10/95 5183007
07/02-07/10/95 5183007

07/02-07/10/95 5183007
07/02-07/10/95 5183007
07/02-07/10/95 5183007

07/02-07/10/95 5183007
07/02-07/10/95 5183007
07/02-07/10/95 5183007

07/02-07/10/95 5183007
07/02-07/10/95 5183007
07/02-07/10/95 5183007

07/02-07/10/95 5183007
07/02-07/10/95 5183007
07/02-07/10/95 5183007

07/02-07/10/95 5183007
07/02-07/10/95 5183007
07/02-07/10/95 5183007

07/02-07/10/95 5183007
07/02-07/10/95 5183007

Illl'/tf-
% ACCEPTABLE LIMITS

41
41
66
30
20
50

( 36 -
( 38 -
( 10 -
( 15 -
( 17 -
( 13 -

148)
106)
169)
126)
106)
145)

NOTE: AS RECEIVED

ND NOT DETECTED AT THE STATED REPORTING LIMIT



LAIDLAW WASTE SYSTEMS

(vtuanterra
Environmental
Services

WO #: A59LC10T
LAB #: A5F300050-001
MATRIX: WATER

PARAMETER

1,2,4-Trichlorobenzene

WBSTLAKB - DN

- - GC/MS Semi-Volatiles
3 OF 4

RESULT REPORTING
(uq/L) __ LIMIT

DATE SAMPLED:
TIME SAMPLED:
DATE RECEIVED:

6/28/95
15:30

6/29/95

METHOD
EXTRACTION-
ANALYSIS DATE

ND 10 SW846 8270A 07/02-07/10/95 5183007

SURROGATE RECOVERY

Nitrobenzene-d5
2-Fluorobiphenyl
Terphenyl-dl4
Phenol-d5
2 -Fluorophenol
2,4,6-Tribromophenol

ACCEPTABLE LIMITS

41
41
66
30
20
50

( 36
( 38
( 10
( 15
( 17
( 13

148)
106)
169)
126)
106)
145)

NOTE: AS RECEIVED

ND NOT DETECTED AT THE STATED REPORTING LIMIT



LAIDLAW WASTE SYSTEMS

Qtt,•anterra
Environmental
Services

WESTLAKS - DW
WO #: A59LC10T
LAB #: A5F300050-001
MATRIX: WATER

DATE SAMPLED:
TIME SAMPLED:
DATE RECEIVED:

6/28/95
15:30

6/29/95

PARAMETER

4 -Chloro- 3 -methylphenol
2-Chlorophenol
2 , 4 -Dichlorophenol

2 , 4-Dimethylphenol
2 , 4 -Dinitrophenol
4, 6-Dinitro-

2 -methylphenol

2 -Methylphenol
4 -Methylphenol
2-Nitrophenol

4-Nitrophenol
Pentachlorophenol
Phenol

2,4, 5-Trichlorophenol
2,4, 6 -Trichlorophenol
bis (2-Chloroisopropyl) ether

4
RESULT
(uq/L)

ND
ND
ND

ND
ND
ND

ND
ND
ND

ND
ND.
ND

ND
ND
ND

:> ocun

OF

RE

10
10
10

10
50
50

10
10
10

50
50
10

10
10
10

i- vuxau.

4

PORTING
LIMIT

3-Methylphenol ND 10

METHOD

SW846 B270A
SW846 8270A
SW846 8270A

SW846 8270A
SW846 8270A
SW846 8270A

SW846 8270A
SW846 8270A
SW846 8270A

SW846 8270A
SW846 8270A
SW846 8270A

SW846 8270A
SW846 8270A
SW846 8270A

EXTRACTION- QC
ANALYSIS DATE BATCH

07/02-07/10/95 5183007
07/02-07/10/95 5183007
07/02-07/10/95 5183007

07/02-07/10/95 5183007
07/02-07/10/95 5183007
07/02-07/10/95 5183007

07/02-07/10/95 5183007
07/02-07/10/95 5183007
07/02-07/10/95 5183007

07/02-07/10/95 5183007
07/02-07/10/95 5183007
07/02-07/10/95 5183007

07/02-07/10/95 5183007
07/02-07/10/95 5183007
07/02-07/10/95 5183007

SW846 8270A 07/02-07/10/95 5183007

SURROGATE RECOVERY

Nitrobenzene-d5
2 -Fluorobiphenyl
Terphenyl-dl4
Phenol-d5
2 -Fluorophenol
2,4,6-Tribromophenol

ACCEPTABLE LIMITS

41
41
66
30
20
50

( 36
( 38
( 10
( 15
( 17
( 13

148)
106)
169)
126)
106)
145)

NOTE: AS RECEIVED

ND NOT DETECTED AT THE STATED REPORTING LIMIT



LAIDLAW WASTE SYSTEMS

anterra
Environmental
Services

WBSTLAKE - DW
WO #: A59LC10Q
LAB #: A5F300050-001
MATRIX: WATER

PARAMETER

alpha-BHC
beta-BHC
delta-BHC

gamma -BHC (Lindane)
Heptachlor
Aldrin

Heptachlor epoxide
Endosulfan I
Dieldrin

4,4' -DDE
Endrin
Endosulfan II

4,4' -DDD
Endosulfan sulfate
4,4' -DDT

Methoxychlor
Endrin ketone
Endrin aldehyde

alpha -Chlordane
gamma - Chlordane
Toxaphene

Aroclor-1016
Aroclor-1221

_ _ _ -. flf: Seml-Volatil
1 OF 2

RESULT REPORTING
(uq/L) LIMIT

ND
ND
ND

ND
ND
ND

ND
ND
ND

ND
ND
ND

ND
ND
ND

ND
ND
ND

ND
ND
ND

ND
ND

0.
0.
0.

0.
0.
0.

0.
0.
0.

0.
0.
0.

0.
0.
0.

0.
0.
0.

0.
0.
1.

0.

050
050
050

050
050
050

050
050
10

10
10
10

10
10
10

50
10
10

50
50
0

50
50

DATE SAMPLED: 6/28/95
TIME SAMPLED: 15:30
DATE RECEIVED: 6/29/95

METHOD

SW846 8080
SW846 8080
SH846 8080

SW846
SW846
SW846

SW846
SW846
SW846

SW846
SW846
SW846

SW846
SW846
SW846

SH846
SW846
SW846

SW846
SW846
SW846

SW846
SW846

8080
8080
8080

8080
8080
8080

8080
8080
8080

8080
8080
8080

8080
8080
8080

8080
8080
8080

8080
8080

EXTRACTION-
ANALYSIS DATE

07/02-07/11/95
07/02-07/11/95
07/02-07/11/95

07/02-07/11/95
07/02-07/11/95
07/02-07/11/95

07/02-07/11/95
07/02-07/11/95
07/02-07/11/95

07/02-07/11/95
07/02-07/11/95
07/02-07/11/95

07/02-07/11/95
07/02-07/11/95
07/02-07/11/95

07/02-07/11/95
07/02-07/11/95
07/02-07/11/95

07/02-07/11/95
07/02-07/11/95
07/02-07/11/95

07/02-07/11/95
07/02-07/11/95

QC
BATCH

5183009
5183009
5183009

5183009
5183009
5183009

5183009
5183009
5183009

5183009
5183009
5183009

5183009
5183009
5183009

518300S
518300S
518300S

518300S
518300S
518300!

5183005
518300!

SURROGATE RECOVERY

Dibutylchlorendate
Tetrachloro-m-xylene

95
119

ACCEPTABLE LIMITS

( 10 - 155)
{ 14 - 155)

NOTE: AS RECEIVED

ND NOT DETECTED AT THE STATED REPORTING LIMIT



lantern
Environmental
Services

LAIDLAW WASTE SYSTEMS

WO #: A59LC10Q
LAB #: A5F300050-001
MATRIX: WATER

PARAMETER

Aroclor-1232
Aroclor-1242
Aroclor-1248

Aroclor-1254
Aroclor-1260

WESTLAKB - DW

• - - GC Semi-Volatiles
2 OF 2

RESULT REPORTING
(uq/L) LIMIT

DATE SAMPLED:
TIMS SAMPLED:
DATE RECEIVED:

6/28/95
15:30

6/29/95

ND
ND
ND

ND
ND

0.50
0. 50
0.50

0.50
0.50

EXTRACTION- QC
METHOD ANALYSIS DATE BATCH

SW846 8080 07/02-07/11/95 5183009
SW846 8080 07/02-07/11/95 5183009
SW846 8080 07/02-07/11/95 5183009

SW846 8080 07/02-07/11/95 5183009
SW846 8080 07/02-07/11/95 5183009

SURROGATE RECOVERY

Dibutylchlorendate
Tetrachloro-m-xylene

95
119

ACCEPTABLE LIMITS

( 10 - 155)
( 14 - 155)

NOTE: AS RECEIVED

ND NOT DETECTED AT THE STATED REPORTING LIMFT



LAIDLAW WASTE SYSTEMS

WESTLAKE - DW

0/suanterra
Environmental
Services

WO #: A59LC10P
LAB #: A5F300050-001
MATRIX: WATER

PARAMETER
RESULT
(UQ/L)

REPORTING
LIMIT

DATE
TIME
DATE

METHOD

SAMPLED:
SAMPLED:
RECEIVED:

EXTRACT I ON -
ANALYSIS DATE

6/28/95
15:30

6/29/95

QC
BATCH

TPH (Extractables) ND 100 SW846 8015A 07/02-07/07/95 5183010

21

NOTE: AS RECEIVED

ND NOT DETECTED AT THE STATED REPORTING LIMIT



LAIDLAW WASTE SYSTEMS

WESTLAKB - DW

^uanterra
Environmental
Services

WO #: A59LC
LAB #: A5F300050-001
MATRIX: WATER

PARAMETER

Silver
Barium
Beryllium

Boron
Calcium
Cadmium

Cobalt
Chromium
Copper

Iron
Magnesium
Manganese

Sodium
Nickel
Vanadium

Zinc
Mercury
Arsenic

Lead
Antimony
Selenium

RESULT

ND
23.0
ND

ND
24,400

ND

ND
ND
ND •

2,720

11,800

37.0 -

20,800

ND
ND

ND
ND
ND

ND
ND
ND

RE

10
10
5.

- REQC

PORTIN
LIMIT

.0

.0
0

100
5,000
10.0

50
20
10

50
5,
10

5,
40
50

50
0.
5.

3.
5.
5.

.0

.0

.0

.0
000
.0

000
.0
.0

.0
20
0

0
0
0

fESTED METAI

fG
DNIT

ug/L
ug/L
ug/L

ug/L
ug/L
ug/L

ug/L
ug/L
ug/L

ug/L
ug/L
ug/L

ug/L
ug/L
ug/L

ug/L
ug/L
ug/L

ug/L
ug/L
ug/L

«

DATE SAMPLED: 6/28/95
TIME SAMPLED: 15:30
DATE RECEIVED: 6/29/95

METHOD

SW846 6010A
SW846 6010A
SW846 6010A

SW846
SW846
SW846

SW846
SW846
SW846

SW846
SW846
SW846

SW846
SW846
SW846

SW846
SW846
SW846

SW846
SW846
SW846

6010A
6010A
6010A

6010A
6010A
6010A

6010A
6010A
6010A

6010A
6010A
6010A

6010A
7470
6010A

6010A
6010A
6010A

PREPARATION -
ANALYSIS DATE

7/07- 7/12/95
7/07- 7/12/95
7/07- 7/12/95

7/07-
7/07-
7/07-

7/07-
7/07-
7/07-

7/07-
7/07-
7/07-

7/07-
7/07-
7/07-

7/07-
7/07-
7/07-

7/07-
7/07-
7/07-

7/12/95
7/12/95
7/12/95

7/12/95
7/12/95
7/12/95

7/12/95
7/12/95
7/12/95

7/12/95
7/12/95
7/12/95

7/12/95
7/10/95
7/16/95

7/16/95
7/16/95
7/16/95

QC
BATCH

5188021
5188021
5188021

5188021
5188021
5188021

5188021
5188021
5188021

5188021
5188021
5188021

5188021
5188021
5188021

5188023
5188023
518802]

518802]
518802]
518802]

Thallium ND 10.0 ug/L SW846 6010A 7/07- 7/16/95 518802:

NOTE AS RECEIVED

ND NOT DETECTED AT THE STATED REPORTING UMTT



(Iruanterra

LAIDLAW WASTE SYSTEMS

WEST-LAKE - DW

WO #: A59LC
LAB #: A5F300050-001
MATRIX: WATER

PARAMETER

Hardness
Total Dissolved Solids
Chloride

Fluoride
Nitrate-Nitrite
Phosphorous, Total

Carbon, Total Organic
Sulfide
Nitrogen, Ammonia

Cyanide, Total
Sulfate
Chemical Oxygen Demand

TUO- XftU

RESULT

98
250
19

1.0
1.4
0.1

3
3
1

ND
85
28

RGANIC ANALYTICAL

REPORTING
LIMIT UNIT

5
10
2

0.1
0.1
0.1

1
1
0.2

0.005
25
20

mg/L
mg/L
mg/L

mg/L
mg/L
mg/L

mg/L
mg/L
mg/L

mg/L
mg/L
mg/L

Environmental
Services

•

DATE SAMPLED: 6/28/95
TIME SAMPLED: 15:30
DATE RECEIVED: 6/29/95

METHOD

MCAWW 130.2
MCAWW 160.1
MCAWW 325.2

MCAWW 340.2
MCAWW 353.2
MCAWW 365.2

MCAWW 415.1
SW846 9030A
MCAWW 350.3

SH846 9010A
MCAWW 375.4
MCAWW 410.4

PREPARATION -
ANALYSIS DATE

7/14/95
7/03- 7/05/95
7/18/95

7/11/95
7/07/95
7/18- 7/19/95

7/12/95
7/03/95
7/15/95

7/11- 7/12/95
7/19/95
7/13/95

QC
BATCH

5198051
5184103
5199056

5192040
5193020
5199053

5194014
5184094
5196010

5192012
5201003
5194078

J/ /Z//JT

NOTE: AS RECEIVED

ND NOT DETECTED AT THE STATED REPORTING LIMIT



WO #: A59LK101
LAB #: A5F300050-002 ,
MATRIX: WATER

LAIDLAW WASTE SYSTEMS!

TRIP BLANK

1 OF 3
RESULT REPORTING

PARAMETER

Chloromethane
Bromome thane
Vinyl chloride

Chloroethane
Methylene chloride
Acetone

Carbon disulfide
1, 1-Dichloroethene
1, 1-Dichloroethane

Chloroform
1 , 2-Dichloroethane
2-Butanone

1,1, 1-Trichloroethane
Carbon tetrachloride
Bromodichlorome thane

1 , 2 -Dichloropropane
cis-1, 3-Dichloropropene
Trichloroethene

Dibromochloromethane
1,1, 2 -Trichloroethane
Benzene

trans-1, 3-Dichloropropene
Bromof orm

SURROGATE RECOVERY

Dibromof luorome thane
Toluene -d8
Bromofluorobenzene

(uq/L)

ND
ND
ND

ND
ND
ND

ND
ND
ND

ND
ND
ND

ND
ND
ND

ND
ND
ND

ND
ND
ND

ND
ND

W „

1.
1.
1.

1.
1.
10

1.
1.
1.

1.
1.
10

1.
1.
1.

1.
1.
1.

1.
1.
1.

1.

",. 1 '

LIMIT

0
0
0

0
0

0
0
0

0
0

0
0
0

0
0
0

0
0
0

0
0

1

% ACCEPTABI

95
100
87

( 86 -
( 88 -
( 86 -

Environmental
Services

DATE SAMPLED: 6/28/95
TIME SAMPLED:
DATE RECEIVED: 6/29/95

EXTRACT I ON -
METHOD ANALYSIS DATE

SW846
SW846
SW846

SW846
SW846
SW846

SW846
SW846
SW846

SW846
SW846
SW846

SW846
SW846
SW846

SW846
SW846
SW846

SW846
SW846
SW846

SW846
SW846

,E LIMITS

118)
110)
115)

8260
8260
8260

8260
8260
8260

8260
8260
8260

8260
8260
8260

8260
8260
8260

8260
8260
8260

8260
8260
8260

8260
8260

07/06/95
07/06/95
07/06/95

07/06/95
07/06/95
07/06/95

07/06/95
07/06/95
07/06/95

07/06/95
07/06/95
07/06/95

07/06/95
07/06/95
07/06/95

07/06/95
07/06/95
07/06/95

07/06/95
07/06/95
07/06/95

07/06/95
07/06/95

QC
BATCH

5188040
5188040
5188040

5188040
5188040
5188040

5188040
5188040
5188040

5188040
5188040
5188040

5188040
5188040
5188040

5188040
5188040
5188040

5188040
5188040
5188040

5188040
5188040

NOTE: AS RECEIVED

ND NOT DETECTED AT THE STATED REPORTING LIMIT



LAIDLAW HASTE SYSTEMS

{)))uanterra
Environmental
Services

TRIP BLANK
WO #: A59LK101
LAB #: A5F300050-002
MATRIX: WATER

PARAMETER

4 -Methyl - 2 -pentanone
2-Hexanone
Tetrachloroethene

Toluene
1,1,2, 2-Tetrachloroethane
Chlorobenzene

Ethylbenzene
Styrene
Xylenes, Total

Bromochlorome thane
1 , 2-Dibromo-3-chloro-

propane
l , 2 -Dibromoethane

Dibromome thane
1, 2-Dichlorobenzene
1 , 4 -Dichlorobenzene

cis-l, 2-Dichloroethene
trans -1,2 -Dichloroethene
1,1,1, 2-Tetrachloroethane

Trichlorof luorome thane
1,2, 3 -Trichloropropane
lodomethane

- - - - \3\~l

2
RESULT
(ucr/L)

ND
ND
ND

ND
ND
ND

ND
ND
ND

ND
ND

ND

ND
ND.
ND

ND
ND
ND'

ND
ND
ND'

' n0 voxauxAui
OF 3
REPORTING
LIMIT

10
10
1.0

1.0
1.0
1.0

1.0
1.0
1.0

1.0
1.0

1.0

1.0
1.0
1.0

1.0
1.0
1.0

1.0
1.0
1.0

DATE SAMPLED:
TIME SAMPLED:
DATE RECEIVED:

6/28/95

6/29/95

trans-1,4-Dichloro-
2-butene

Vinyl acetate

SURROGATE RECOVERY

METHOD

SW846 8260
SW846 8260
SW846 8260

SW846 8260
SW846 8260
SW846 8260

SW846 8260
SW846 8260
SW846 8260

SW846 8260
SW846 8260

SW846 8260

EXTRACTION- QC
ANALYSIS DATE BATCH

07/06/95
07/06/95
07/06/95

07/06/95
07/06/95
07/06/95

07/06/95
07/06/95
07/06/95

07/06/95
07/06/95

07/06/95

5188040
5188040
5188040

5188040
5188040
5188040

5188040
5188040
5188040

5188040
5188040

5188040

ND
ND.
ND

ND
ND
ND'

ND
ND
ND'

ND

ND'

1.0
1.0
1.0

1.0
1.0
1.0

1.0
1.0
1.0

1.0

10

SW846 8260
SW846 8260
SW846 8260

SH846 8260
SW846 8260
SW846 8260

SW846 8260
SW846 8260
SW846 8260

SW846 8260

SW846 8260

07/06/95
07/06/95
07/06/95

07/06/95
07/06/95
07/06/95

07/06/95
07/06/95
07/06/95

07/06/95

07/06/95

5188040
5188040
518804G

518804C
518804C
518804C

518804C
518804C
5188041

518804(

518804(

ACCEPTABLE LIMITS

Dibromofluoromethane
Toluene-d8
Bromofluorobenzene

95
100
87

NOTE: AS RECEIVED
ND NOT DETECTED AT THE STATED REPORTING LIMIT

( 86 - 118)
( 88 - 110)
( 86 - 115)



WO #: A59LK101
LAB #: A5F300050-002
MATRIX: WATER

PARAMETER

Acrylonitrile

LAIDLAW WASTE SYSTEMS

TRIP BLANK

- - - GC/MS Volatiles
3 OF 3

RESULT REPORTING
(ug/L) LIMIT

Environmental
Services

DATE SAMPLED:
TIME SAMPLED:
DATE RECEIVED:

6/28/95

6/29/95

ND 10

METHOD

SW846 8260

EXTRACTION- QC
ANALYSIS DATE BATCH

07/06/95 5188040

SURROGATE RECOVERY

Dibromofluoromethane
Toluene-d8
Bromofluorobenzene

95
100
87

ACCEPTABLE LIMITS

( 86 - 118)
( 88 - 110)
( 86 - 115)

NOTE: AS RECEIVED

ND NOT DETECTED AT THE STATED REPORTING LIMIT



LAIDLAW WASTS SYSTEMS

TRIP BLANK

(ĵ uanterra
Environmental
Services

WO #: A59LK102
LAB #: A5F300050-002
MATRIX: WATER

PARAMETER

Total Petroleum

RESULT REPORTING
(uq/L) LIMIT

ND (JJ 100

DATS SAMPLED:
TIME SAMPLED:
DATE RECEIVED:

EXTRACT I ON -
METHOD ANALYSIS DATE

SW846 8015A 07/25/95

6/28/95

6/29/95

QC
BATCH

520905
Hydrocarbons-Purgeable

NOTE: A5 RECEIVED

ND NOT DETECTED AT THE STATED REPORTING LIMIT



itaaoryj laotopic Thorii*
k rhod: NAS-NS-5004

rfxi Uater

Quanterra North Canton
4101 Shuffal Dr(v«
North Canton, OH U720

Projact: 6U.01 Environmental

i 07/18/95
Data C«Bpl*dt 06/28/95
Data Racatvad: 06/29/95 '

Ilient
ID

-5F290041-001

A-5F290041-001

-5F290041-001

Quanterra
ID

8769-001

8769-001

8769-001

Parameter

Thorlut-232

Thorliw-230

Thoriuw-228

Prep
Date

07/11/95

07/11/95

07/11/95

Date
Analyzed

07/13/95

07/13/95

07/13/95

Result

NO

NO

NO

2 Sign*
Units Error

(+/-)

PCI/L

PCI/L

PCI/L

NDA

1.00

1.00

1.00

1

f



4
^•category:
^^««thod:

^^Tix:

•client
HID

^^*
|̂k-5F29004'

Quantcrra North Canton
4101 Chuffal Orivt
North Canton, OH 44720

1 80 topic Uraniiai
NAS-NS-3050
Water

Quan terra
ID

1-001 8769-001

A-5F290041-001 8769-001

•&-5F290041-001 8769-001

Project: 614.01

Prep
Parameter Date

^

UraniuB-238 07/11/95

Uranium 235/236 07/11/95

Ur«niu»-234 07/11/95

Date
Analyzed

07/14/95

07/14/95

07/14/95

^uanterra
f̂ rjvimn mental

R«por̂ 6»ffi 07/18795
Data C«Dpl*d: 06/28/95
Date R«c*iv«d: 06/29/95

2 SiTM
Result Unita Error »A

(*/-)

NO PCI/L 1.00

HO PCI/L 1-00

HO PCI/L 1.00

4
4
4
4

IW

4
i

i
I
t
i



itegory: Gross Alpha/Beta
tthod: EPA 9310
jtrix: Uater

Quanterra North Canton
4101 Shuffel Drive
North Canton, OH 44770

Projact: 614.01

is/uanterra
Environmental

Report̂ taf 07/18/95
Data tapIad: 06/28/95
Data Racaivad: 06/29/99

OAjanterra
ID Parameter

Prep Date 2 Slgaa
Date Analyzed Result Unite Error

(*/-)
NDA

-5F290041-001 8769-001 Gross Alpha

A-5F290041-001 8769-001 Gross Beta

07/09/95

07/09/95

07/12/91)

07/12/915

NO

5.09

PCI/L

PCI/L 1.36

5.00

3.00

m
m
m
m

m
m
m
m



Ouanterra North Canton f̂Si
4101 chuffei Drive m npuanfmrfa
North Canton. OH 44720 ^«^M«ffIfCrra

Environmental
Project: 614.01 Services

itefloryt Radlua 226/228 Report Date: 07/18/95
ithod: EPA 903.0/904.0 Date Caoplad: 06/28/95

Uattr Oat* Received: 06/29/95

Ouantarra Prep Date 2 SigM
ID Parameter Date Analyzed Result Units Error MOA

(+/-)

.-5FZ90041-001 8769-001 Rddiut-226 07/11/95 07/13/95 «D PCI/L 1.00

A-5F290041-001 8769-001 Radiuar-228 07/11/95 07/13/95 HO "£ PCI/L 1.00
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APPENDIX B.1

Well purging forms, February 1997



-"- <-, I <_'

Gokfer
^Associates

Well Purging and Recovery
Sheet 1 of

Location

Monitored by:

L&.,'dL-j/ k)tvV|«4s(_ 0^-dL / M0 •

Date: 1 2//i/«7 Time: | 9 3C?

WellyTiezometer Data ~

(circle one)
Depth of well (from top of PVC or ground)

Depth to water (from top of PVC or ground)

Radius of casing

Casing Volume

Development/Purging Discharge Data

Purging method

Start Purging Date:

Stop Purging Date:

Monitoring

Date Time

! 2/73 WrL
J//4 \O?^0
rC / / 5 O^ 3 0
of/ / i \/&O~&
' \

\
\
\
\

Volume discharged
(gals)

2.5

Temp

fF)
^$.0

f.0 i yy o
~7.5 \ H1.2.
<7.S~

y^>fi^ yie*^ c«Vw/
/

W./

*?i". 1 1

72,. TV
^_ <i

3. "7^

feet

inches
feet

cubic feet
gallons

jii*h< sfiy/ fal**' 1
^^ 2. /V ? Time: | *10O \'

Time: |

pH Spcc.Cond.

(m&'cm)

7-fe9 /C>)?6
7/ 5"^ /(? ^ '?
75-^ //2*r

Turbidity | Appearance of water
(NTLT) 1 and comments i

/7*^ 1 j-),<Mjt. Llo*>f<+ f

3 *L0 c, /e>udyf 1
^ If '

~7.'7!> /Ool l>/eao i J^Vfj - ^TTV^M
, 1 . /!' /l /l^' ! n

a&ku^ -fe r&&"W. [}»tt&£-&&H lk*\P^
i //

• v ,- ,

1 1

1

Water Level Recovery Data

Start of recovery

Monitoring Date

Date: Time:

Clock Time
(hh:mm)

Elapsed time
(mins)

^iJateT L
Me|5wremcnt point:

T Level (feet)

N v



Well Purging and Recovery

Location

Monitored by:

Sheet 1 of

Ic '̂lL-J/ k)t<A[4^ O^'l. /MO j

9 . 6^*1. ] Date: | 2 / / "J/f7 I Time: 1 I5"io \

Well/Piezometer Data f - 2 - / O 2 / ? - s 5

(circle one)
Depth of well (from top of PVC or ground)

Depth to water (from top of PVC or ground)

Radius of casing

Casing Volume

Development/Purging Discharge Data

Purging method

Start Purging Date:

Stop Purging Date:

Monitoring

$3.35"

Jfeet

]fect

2."

I .3Z

inches
feet

cubic feet
gallons

I 5f0;»6a

2//3

T.h3

Time:

Time:

/52o

/{,

Date

* / / >

Time

/S-2.S
T3S
if to
/fs°
li- if

Volume discharged

(gab)
/.*

2.r
2 .74-
3 .0
3.f

sir&lf su^dA

Temp

no
^2.^
r / -2
yac,
17.?
H t . S

^ ofJf^
}

pH

-I-LI
-7 ^t>

7.^r
7.^0

•7.67

^ ,&/*]

Spcc.Cond.

(mS/cm)
(3 of

^iiC1

Turbidity

(MTU)
T^2

> lOOO

Appearance of water ]
and comments |

1
T"i S. LauJ* !

/ lj tf 1 7 /O03 1 « ''

H70 \~? I0°<> \
1-2.1,1 \ -?t t>OO \

J /) 1
a.tcva- Ji^te -&<brT&CwJ

V
1

' /

Water Level Recovery Data

Start of recovery

Monitoring Date

Date: Time:

Clock Time
(hh:mm)

Elapied time
(mins)

^AtaTefLe
Measurement point:

l (feet)

WLMONTNG.XLS



les
Well Purging and Recovery

Location

Monitored by:

Well/Piezometer Ds

Depth of well (from top o

Depth to water (from top

Radius of casing

Casing Volume

Development/Put

Purging method

Start Purging

Stop Purging

Monitoring

Date Time

3- / I J /73 /25"O
/3^C
/13*)
ft 50

1 *]<>(,,
n \ 7

T-l 'Bh^ r t~^
h^f 'iA

•^.j \>4|V3 £?4;^l<

0 1^1 )

Water Level Reco

Start of recovery

Monitoring

Lk,'ll»-~i / Otv^U^ O ^ X / M . ^ ) fz^ ~|CW->S>U !
i 1

Date: flt/ ftft") Time: | lnOC> :

tta

(circle one)
f PVC or ground)

of PVC or ground)

•ging Discharge Data

Date:

Date:

Volume discharged

J?

1 ft
< * >

ac)
25~
16

A f~\

IjQ

'•^0
•q. <^

Temp

CF)
^^•0

30.'
5^.0
•j'/'6

1 1

ell1Cfl-(c> feet

lOCp. ' /H Ifect

^"

r>J D • \ rS

inches
feet

cubic feet
gallons

< r / ' ] ! _ f ) j

•̂T- 1 1 'Time.' [ |

Time: j

pH Spcc.Cond.

(mS/cm)

"). OO ] )HO
V. 73 IZ^Q
*) . U C. / ^ ^ &

Turbidity Appearance of water |

(NTU) and comments '

H I 1
HO !
^lp 1

^7,c\ g 1/1^(0 'T')?
< 1 v-l T-.71 1310 l^ \
*) 1 »

, / iW

6 ~ / - ' ^ >

^_^ ^^° 7"T
^. ^3 /''ra?1 ^O
V. £/ /v^O ^5

f^i .H 7,S"3 /^-/C? V?
^t .H "?,S">V 1/3 ?0 5"?-

rt
^ue& r*^vf!&.

very Data '

Date:

Date

/^
/

/

^^

Clock Time
(hh:mm)

^^s\ ^

^ V\\^
\

/
.SB/ o-p'W (**J-WJAteJ

Elapsed time
(mins)

Time: ^^ !
^^

\i£«teTLcvel (feet) j
Mr«c>ft*mcnf poinr-

^-^ \ t'V

^^-^V k
^^\ ( v^
V^£X^N V
\ \N) fyPV

A\rA)rF

l \ \^\X' ' 1
/-\ \ ^ \ i
^ \ |

i

1

1

1

i

I

WLMONTNG.XLS



(ft ites
Well Purging and Recovery

Location

Monitored by:

U.'J

lS.fl**

Sheet 1 of

.!_/ tJts\l^ o^-l- 1 f^O fl-lOH-55
Date: | 2////«77 Time: iJ" .•«-<? ;

/ '
Well/Piezometer Data

(circle one)
Depth of well (from top of PVC or ground)

Depth to water (from top of PVC or ground)

Radius of casing

Casing Volume

Development/Purging Discharge Data

Purging method

Start Purging Date:

•^ _. Stop Purging Date:
• ' - ' ''if

* -~\ •
.**1"'"1 '
'.'' Monitoring

Date
r1

TsU'^l
2-ln~i\\
*-- ii-Tl

i
1 V

Time

( $ VS
SK
" Mi
ft t
1 TJ

Volume discharged

rs)

'*• 5
*=> . o
5 .^?
/, , Q
-^--5')

JJU^Q r*r* <=

Water Level Recovery Data

Start of recovery

Monitoring

Temp

52. Z.
if ' &. (t
52. ^
«=» <5,7
6 *i. ^
5 I . J

^s**7 ' O-*̂ *̂

*Hn «*•

1*17.1 |f«t

1 Sv^ffSf 1 yt, 90 \ feet liJ.^Q

2."

6.93

inches
feet

cubic feet •'
gallons

3j*i'flb<J J/r>/ bo'l*'̂

1 3$£i 2 /It. \ Time: | t^fSf &; /£" I

1 Time: 1

pH Spcc.Cond.

(mS/cm)
— _

7,32 -7«f

Turbidity Appearance of water \
(MTU) and comments

— A IttJZ i
|C /^ i /A t^ f >/i 3 • Wt b/fl

(?• &5 7 5j;J ' ^ 7 - >\-«» s petk-s fwu? ^Jt^i
(f-7^ &0& 1

f 0(
/ (P 3 ^f

1
^/•^fc> .•**£>&- JtelLe, J&w&y

1 ' i l l
1

Date:

Date

^/
//

'̂

Clock Time
(hh:mm)

^~

^\ ^
^ ^N\^)

\

Time: | ^^
^^-^

Elapsed time
(mins)

^.̂

^\{ L
^-^A .C 5-^
\v/X^x \\
\ x\) \pv"

AV^/ 1

l^HrtcfLevd (feet) ,
Mcisttrement point: !
-^ \ r i\_

I \ \ ^ \^ ' '
f \ . \ " \ 1
v" \

1

WLMONTNG.M^



(ft ates
Well Purging and Recovery

Location

Monitored by:

Sheet I of

Lc.;ll^/ Ot-AiK o^-x /MO ^2r-iG£-$h
r* / '

<^K. fW\ Date: H/l%Jl7 Ti™=: lOlft '•

Well/Piezometer Data ^

(circle one)
Depth of well (from top of PVC or ground)

Depth to water (from top of PVC or ground)

Radius of casing

Casing Volume

Development/Purging Discharge Data

Purging method

Start Purging Date:

Stop Purging Date:

Monitoring

Date Time

2//^7 !loo
' ' < • Ii05

\ mo
///?•

v ///"S""
3/^n \ //15

'

Water Level Reco

Start of recovery

Monitoring

Volume discharged
(gala)

1

•̂
\O
/z5"
>s
yO

^+j&} n&

Temp

no
CO
5*7. "7

.V9. ^
fiO.jf

I I -

ftO'i. Ifect

T3.rd- Ifeet

y.

p.ci3

inches
feet

cubic feet
gallons

"5 L> r> M?,r<l ibk piu^P \
: , ' 1

#//#/<?> Time: //^C) t

Time:

pH Spec.Cond.

(mS/cm)
^.O4/ HO/
l.l^i /O^

Turbidity Appearance of water |

(NTTJ) and comments i
/ 3 CZ/£JIT |

^ I !
") 3U /05V /p 1
^. ̂ ' ///£> <f> /

69. o ^.^3' //ov I /y /
(^ -C1

x
*-dtA*J o

>'

very Data

Date:

Date

^

^/

/
/

'

Clock Time
(hh:mm)

^
^\ ^

^ ^N\^J
\

!>. ̂ V //y^' \ /9? &4vtr
7 7 1 4 A

'^fj^us ~h hHf_f^e^\ ^fU^DiS. -^CY^M^C/
i/ '

Time: | ^^^ \
^^

Elapsed time
(mins)

^
^^^\\. V

^^\ .( w
'V^P^N V\ \M ^ ^

CM"
rf

^i^rtef Level (feet)
Measurernent point: !

^ V t 'V
\ \ ~\^' ̂

f \ . \ " \ !
^" \

I

I

WLMONTNG.XLS



<ft tes
Well Purging and Recovery

Sheet 1 of

Location

Monitored by: Date: Time:

Well/Piezometer Data

(circle one)
Depth of well (frorfe top ofPVt or ground)

x* ~--\
Depth to water (from (top of PV^or ground)

Radius of casing

Casing Volume

Development/Purging Discharge Data

Purging method

Start Purging Date:

Stop Purging Date:

Monitoring

feet

]fect

a inches
feet

cubic feet
gallons

O-V^-ihk f\u
f

Time: | /350

Time: [

Date

i M ' M I ' i - *
1
1

1
1
1
1

Time

\ ^ o n
JTo-?-
15-1^
)GS&

Volume discharged

(gals)
<"

->-t3

! n-"
/•s\ »

^O^M ^evt r

Temp

^ T .^

s-M
40.1
.v9.?

L/ o^A^
/f

PH

^-^J
?-Tn
7,^1)
-?*'•?

dL^x ^"C rz

Spcc.Cond.

(mS/cm)

^55-
•Pcri

Turbidity

(NTU)

3
-i

Appearance of water |
and comments |

r.x^r i
1

^33 1 1 1
? ^ f ) 1 J

/i
&-KL0L 1L*

/] /I •
lA»« rrfx.k/JVe'
\U \ t '
\ \
\ \

Water Level Recovery Data

Stan of recovery

Monitoring Date

Date:

Clock Time
(hh:mm)

Time:

Elapsed time
(mins)

J&rtcfLcvcl
Meaiuftment point:

(feet)

V.'Y

r\ A ^

WLMONTNG.XLS



Well Purging and Recovery

Location

Monitored by:

u;J / M O
Date: Time:

Well/Piezometer Data

(circle one)
Depth of well (from top of PVC or ground)

Depth to water (from top of PVC or ground)

Radius of casing

Cuing Volume

Development/Purging Discharge Data

Purging method

Start Purging Date:

Stop Purging Date:

Monitoring

Jfect

Ifect

z"

f
/3.S"

inches
feet

cubic feet
gallons

Time:

Time:

Sheet 1 of

-no -55.
A5

Date

Zl'1

\

Time

J /fw
/rif
tfrt

1 /5-*
1 /-TVJ-

Volume discKargcd

(gab)
;
V
7

/C7

/J"

x6ue^ *^

Temp

(T)
(,H

£l. 8
r. / i
C,/.7
(,!.!>-

-Jk*-l , frc*

PH

&*^
?.zt
9. Zx
7.17
ft?»

/I

^fl. <5H^ /

Spcc.Cond.

(mS/cm)

/ 2 « P

Turbidity

(MTU)

T T
/ z ^ ^ 1 •?

, 7 7 ^ I / ^

/^^ ; ?
t D ' O 1 2"^

«„ 1

Appearance of water |
and comments i

1
|

^ nac^^-4^ 1
^ 1

1
1

Water Level Recovery Data

Stan of recovery

Monitoring Date

Date:

Clock Time
(hh:mm)

Elapsed time
(mins)

x V

Time:

(feet)
Me5S*fr6ment point:

\.\ " \

-$&-

WUviOrrTNG-XLS



tes
Well Purging and Recovery

Location

Monitored by:

U.'ll^/ Ots\Uk<. 014 . -3L /M0 P^ ' /^^-S^

Date: 2- ' 7 ' ? 7 Time: | i 2 : t ? < - ^ •

Well/Piezometer Data

(circle one)
Depth of well (from top of PVC or ground)

Depth to water (from top of PVC or ground)

Radius of casing

Casing Volume

Development/Purging Discharge Data

Purging method

Start Purging Date:

Stop Purging Date:

Monitoring

Date Time

/ > • / ? • '7 7 lZt/£7
IZH 5
VFSO

Volume discharged

"2. ,e>
. ~7. O
f <D . O

i"2-^>5> /2-S
1 tZ-S^ l S . 0

"y • I ' n - ' r l l f> ^S" / 9 'P
/^ j /0 C A ' U

|

Water Level Recc

Start of recovery

Monitoring

X^€^? A«

Temp

no
c^-c»
6?c> -^
/^o- G?
^^O^ • i ̂ ?

f ^ ^7 • ^x

^ "?. T
.ri . '

2 *f 7. ^ Ifeet

| i ( i f , ^^ (feet

5L

2 ' • <^^

inches
feet

cubic feet
gallons

1 ^u/ i /K^rc . ^i/i ^t-^*^ < ha . i t if ~\\ \
7 - / 7 - V 7 Time: [ 1 £ •' 3 C? "1

P - / t' -?1 Time: ^S 30

pH Spcc.Cond.

(mS/cm)

^,3,^ ^g.'̂
0.5^ C£'t(-Lf'

Turbidity Appearance of water |

(NTU) and comments |

/'8 Wf«»i^^- £-l»t-°i»j 1
Z ( c. 1 g<x4- !

^?.VO ^o36 Z-2- I
P-^t 1 f'e7^ it 1

«-2^ 6,37 17 !

Pj. ^ S ). " i 1 c~ /-, J-;
/i /\ H/I ~

A. d^W ^bMf^S. dffik, T&-£f*J*-*/ 1
^ ' 1 1 / I

very Data

Date:

Date

^
/^

/
/

'̂

Clock Time
(hh:mm)

^^\ .

^ V\\^
\

Elapsed time
(mins)

^^-'

^\( L
^^\ ( ̂

"K^X^^ V
\ \M \\\'*\

/vv-^)
(/ 1
'

Time: | ^^^
^^

^^rtcTUvcl (feet)
Measurement point: !

^ V t'V
\ \ \^)\X' '

(\ . \ " \
" \

I

I1

WLMONTNG.XLS



<m ates
Well Purging'and Recovery

Location

Monitored by:

Sheet 1 of

Lc.,'11*^/ Ot<Al<Jkt O ^ - S L / M . 0 P 7 - / / / - S 0
,-v .

(7. *)L**t Date: ^^^Ol<l r^ \ Time: | /35"C?

' - V
Well/Piezometer Data

(circle one)
Depth of well (from top ofPVC or ground)

Depth to water (from top of PVC or ground)

Radius of casing

Casing Volume

Development/Purging Discharge Data

Purging method

Start Purging Date:

Stop Purging Date:

Monitoring

Date Time

"Z^(3'f\~l |i/ 2 C>
\M •£<,
uf •*,£

1 L/ t( $
1 IS-y?
1 ^00

1-
1

Water Level Reco

Start of recovery

Monitoring

Volume discharged
(gals)

•z.s
*s .c?
IO .O
l .̂ c?
-zc>.o
t,Q

A

/, >£W

Temp

CF)
S^."7
«^g,.H
SP.4

/ 0 . !

A ,n, 1 1

I

very Data

Date:

Date

^/
/

'̂

Clock Time
(hh:mm)

^^/\ ^

•^^ ^\ \^
\

212.'*) feet

3°.Z<? [feet

2"

*£S

inches
feet

cubic feet
gallons

(*i"j*J£.< p*"*?i '
S- / Jo/97 Time: | / Y < 3 »

1

Time:

pH Spec.Cond.
(mS/cm)

7.7^ looe
7 .^S I o&k

Turbidity Appearance of water

(NTU) and comments

"Z- °! c,lp«.r
£

( p - f S o i S 7 1
7.0? l « > £ f t qr

M«^»» <licfl

" i^ 1

^eiW -
1
J

T<AW>^_ oî W /{ejcĵ w/
/ ' /

| Time: | ^^
^^

Elapsed time
(mins)

^s-

^^
-^^V k

^^\ C^
V^P^N V\ \^ K ^

AV^/ ]*

VHrtcf Level (feet)
Me^saftment point:•^ v c*\.

I v V^\N ' '
f \ . \ v \
"' \

WL.MONTN'G..XLS



(ft Well Purging and Recovery

Location

Monitored by:

Sheet 1 of

Lc.;,
.')

^ / OtvV *W O ^ - X / M O P^'"3"/^U !
1T1U.S/T(W 1 Date:

Well/Piezometer Data

^~ v (circlt one)

Depth of well (from^oXP3JP or ground)

Depth to water (frorrftop o£PVC or ground)

Radius of casing

Cuing Volume

Development/Purging Discharge Data

Purging method

Start Purging Date:

Stop Purging Date:

Monitoring

Date

/ - /

Time

/SiS
> i"3d

•jfi~3b
L/x^Q

1 T^O
1/^,OO

Volume discharged

<<f
10

'6"
10

HO

X^J^ A-

Temp

^O. '
£/?._£>"
co.*^

_T/T). Ci
ro.H
^.5 i ,

^A»JXSLCV- /

I ;
^/ftO/f } 1 Time: | tf/O !

' /

HO. 3 feet

29,78 Ifeet

CL inches
feet

cubic feet
/3. 1$. gallons

3t»bmejs'ikk Bvfrpr i
Sl/WO Time: JV< i

'
Time:

pH Spcc.Cond. Turbidity Appearance of watrr •

(mS/cn) (NTU) and comments i

^J-5 plTTbO 1
^vC?^ 3 o")^ !
"^^O^ o-'O^^
1 Of) ^ff^O
^.(TM 10^)0

— r--r ft 'V
w4FK8vyJ cr^ferr/vcuusyXAK/

' ' \i' ' 1

Water Level Recovery Data

Start of recovery

Monitoring

Date: Time:

Date Clock Time
(hh:mm)

Elapsed time
(mins)

l (feet)
Me^safcrnent point:

WL.MONTNG..XLS



ates
Well Purging and Recovery

Sheet 1 of

Location

Monitored by: Date: Time:

Well/Piezometer Data

(circle one)
Depth of well (from/«6p of PVcV ground)

Depth to water (fronVtopof p y o r ground)

Radius of casing

Casing Volume

Development/Purging Discharge Data

HIS
^,5"
'ri

L^(o

feet

feet

inches
feet

cubic feet

Purging method

Start Purging Date:

Stop Purging Date:

Monitoring

Date

^/P^V

Time

11*15
l/*fO

li "56
/*=£>

1

Volume discharged

(gala)
5

£.5
<3

/o

^i^jJ } r̂
\

1

Temp

CF)
s^.o
^•G>

.57. V
yt.'i

| S-ihrt&rs'lkfa ®LtJrJT)
' ' ' J

| ^y^V/?^ 1 Time: —ftOO ^ '(^® i
^/2-4j tt y Time: n do :

PH

x>.o£
&. 2(£>
G.8/
£.83

' '
w/vAjB^ 7>
'

Spcc.Cond. Turbidity

(mS/cm) (MTU)

/Si? 30
/^SO 1 ?
/7?0 S'
/^9d 1 .J>
. f\ At

Appearance of water ]

and comments '

1
1

\

jtr^a t$ i gfoyf) rvr^k* &JLnJ&4*y

|

' / 1 / /
1
1

/

Water Level Recovery Data

Start of recovery

Monitoring

Date: Time:

Date Clock Time
(hh:mm)

Elapsed time
(mins)

JA^«tef L
Mesistfrtment point:

ef Level (feet)

\.\ "

WL.MONfTNG.XLS



(ft Well Purging and Recovery
Sheet 1 of

Location

Monitored by: Date: Time: I 3 4 c?

Well/Piezometer Data

(circle one)
Depth of well (from \op of PVC£r ground)

Depth to water (from top of PV£ir ground)

Radius of casing

Casing Volume

Development/Purging Discharge Data

/ LoO . "Z- feet

Jfcct

2_

7.1 . / <P,

inches
feet

cubic feet
gallons

Purging method

Start Purging Date:

Stop Purging Date:

Monitoring

Date

Iz- /9 '<i7

Time

14 CP£p
•-f 2. o

l « - f - '-f'O
IT'S"0 /

1 l -TOfe

Volume discharged

^1 <-^
I Cj
1 $

32.

AJU& A«v( J

Temp

/pi . 7
( f f l . 7
( * ( . &

/ M
,
•̂•y , ^V^A-/ /

S^b^v-cr-, ,'hl*. /?i-v^P 1

•Z--, '} -9 -7

I

pH

7 -77

7 £,7
7.63

Spcc.Cond.

(mS/cm)

\D~I (0

(pi 0
Co OS

?.'£'fei (nC)(r>
"7-r^J

/J />

^L o/-{
/

Time:

Time:

Turbidity

(MTU)

32-
Le&

\ ^ 3
3.8 8

5~7 / d(i

f» ry/^Jl^^1/
<

13 ^ i

.

Appearance of water ]
and comments |

C/ o*~d~i - c, Te.W |
-> 0 J !

P~. a«.a cL~_.
/ j

1

Water Level Recovery Data

Start of recovery

Monitoring Date

Date: Time:

Clock Time
(hh:mm)

Elapsed time
(mins) M

^ikter Level (feet)
easttfcment point:

r\ A "

WLMONTNG.XLS



ies
Well Purging and Recovery

Location

Monitored by;

Sheet 1 of

Le^lL,/ Ois^UKt 0 k - g i / M 0 |
I/ 5/x-s . 1 Date:

Well/Piezometer Data P Zr - L<* M - $>

(circle one)
Depth of well (from top of PVC or ground)

Depth to water (from top of PVC or ground)

Radius of taxing

Casing Volume

2 l l " ) l<n Time: // 2<D :

11, ?l Ifcct .
1 1-r

70. MS (feet 1-\.V\

2 " inches
feet

cubic feet
"3,^g gaJlons

Development/Purging Discharge Data

Purging method

Start Purging

Stop Purging

Date:

Date:

i fv^Cr t ?,l-e« f ; - . l t ( » < - 1

•ZMh-7 Time: | '/?.$- i

Time: |

Monitoring

Date

? / 'J

Time Volume discharged

2 C~

r. °

/,//
Jjs<£{ -^-^

Temp

no
H "7 M
if £* f

.

0/V ^«J
/' 1

PH

' - ->
7,fj_

ft i
*pw oAi /

Spcc.Cond.

(mS/cm)
760

^f

^ r-iSLt^_©<

Turbidity

(NTU)

^Col
;00o

\
\

^M/ |
/ 1

Appearance of water j
and comments |

f . ' - , V . a . - . |

' ' !

Water Level Recovery Data

Stan of recovery

Monitoring Date

Date:

Clock Time
(hh:mm)

Elapicd time
(mins)

Time:

\ (feet)
poinf

WL_MONTN'G..XLS



aies
• Well Purging and Recovery

Location Lc.,'lL-j/ iJts\|Js<
Monitored by: D. $ U*, | Date:

1 - '
Well/Piezometer Data

(circle one)
Depth of well (from top of PVC or ground)

Depth to water (from top of PVC or ground)

Radius of casing

Casing Volume

Development/Purging Discharge Data

Purging method

Start Purging Date:

Stop Purging Date: |

0^-3. /MO P2-»W-s5 !
I TJllIn Time: | ^Ef* f&O \l ' ' _/

?/. S Ifeet

6 f . t f Ifeet

2 * inches
feet

cubic feet
M.SS gallons

Jf^^Uil jtt*J fcUf \

Z//z./»7 Time: | /S'/T i

Time: |

Monitoring

Date

i 2>[1~ *T7
Z - f ?
Z - I Z

Time

^/5*/O
is 5~s

/A3O

Volume discharged

(gals)
Z • 5
s. o
t5

ĵ -*Mt A-«^_ c

Temp

CD
$/. £?
4£- /
T7.&

3/y^t/ n<-~

pH

7- ^
7-5-7
1,72-

/i

rVX^C ^
/ /

Spcc.Cond. Turbidity

(mS/cm) (NTU)
I / U 2 S5
/3^/ J-^f
I "S/^V 7 / 1>

/j^
K2$f$ s?sr-b^LT*J

1

Appearance of water |

and comments i
l('' il*.(l"\. e.ff^^u |

/• / '
J ir/ a

Water Level Recovery Data

Stan of recovery

Monitoring Date

Date:

Clock Time
(hh:mm)

Time:

Elapsed time
(mins)

v

^

wrtcTLevcl (feet)
Measurement point:

r\ \ " \

WLMOMTNG.XLS



Well Purging and Recovery

Location

Monitored by: Date:

Well/Piezometer Data

(circle one}
Depth of well (trorr(top o?PV$ or ground)

Depth to water (frorr^op ofPVyor ground)

Radius of casing

Casing Volume

Development/Purging Discharge Data

Purging method

Start Purging Date:

Stop Purging Date:

Monitoring

Sheet 1 of

Time:

Jfcct

Jfeet

inches
feet

cubic feet
gallons

Time:

Date

7j 1 J7^ ̂

Time

/5. ^O
/2y rf

\J "§£> "?

Volume discharged

(gals)

ff -•*
t& 5

g'

Temp

no
*i /. 3

A3 #
-0.6-

li^O 1 13, 1 sl-i

pH

"7 !")
T . ' Y O
7 i y
C, 'V'i

Spcc.Cond.

(mS/crn)
| 1 'TJ (^

Turbidity

(MTU)
^ 10°

1700 P 100
/So £> ij&i Lift
) ' -> 2O

Appcanncc of water ;

and comments !

1
!

C3 i
(i 1I/^O 1 1VJL

\/LtJs
/H^ 1

j/^^-f^

7,3
3 <2
^ /

^>=v>^?
7

s3.. "5 IC.^' i
•^a.s'
??.<3
O l > . O

,
/^?(/ /^^j

^.'6"6'
(. .75r^.v^
/ i

]j ao
mo
y^ */Q
lLla(j

/•• J

C3 io^ 1

'5 1
f 1
^ \

\
eftpM =Mdfa fc'<MiJ&rWd |

r /• r i

Water Level Recovery Data

Start of recovery

Monitoring

Date:

Date Clock Time
(hh:mm)

Time:

Elapsed time
(mins)

N

\&rteF L
c^itfrcment point:

Level (feet)

I v

WL.MONTNG.XLS



*•
tes

Well Purging and Recovery

. „ .. . . . . . . . —

Location Laid!*--' / ^tvVl^
Monitored by: j? ^(-i^w 1 Date:

Well/Piezometer Data ^E'Z-O^ -55

(circle one)
Depth of well (from top of PVC or ground)

Depth to water (from top of PVC or ground)

Radius of casing

Casing Volume

Development/Purging Discharge Data

Purging method
~-^^^

Start Purging^ Date:

^
Stop Purging \ Date:

...^ Sheet. loL^j. -

0 ^ - 3L / M. 0 r^~3-®o~S5 \

• Z / W / < r 7 I Time: | ^?^"O ;

1 1

'

. 100.9 Ifeet

«•// . 5'Z Ifeet

H_ inches
feet

cubic feet
<7 . £ ? gallons

^•fl.if/O 5'6r f ke'.C" 1

2/ /Y | Time: | f 00 \

\ Time: |

Monitoring

Date

2/ /Y
i V/Vi //v

tf//v

Time

Oif3ff
<"?S?>
SP9/ci\-

1010

Volume discharged

(gals)
5. C
1. 5
f O . C
/a . f r

i '
XX^^. -^<M

Temp

no
<vf ^
V7. y
*7,v
* r - y . j

i
^ oUuf ,

/ •

pH

•/- 7/
7. V/
-/ v/
-7 ST

/]
.̂̂ P .̂

/

Spcc.Cond.

(mS/cm)

.^/W.i
/ i^ tl
/?yo
'9 rc3

/U

Turbidity

(NTU)
^T

Appearance of water ;

and commenls i

r / f t . - \
^J 1 ,/^.V^ !

355 V f ' i / C /t. /. ^^

>/cV? 1 r/r /Jr^

o^% woi^yr ' 1

Water Level Recovery Data

Start of recovery

Monitoring

Date: Time:

Date Clock Time
(hh:mm)

Elapsed time
(mins)

N Vr \

(feet)
Measwrtment point:

r\ A " \

WLMONTNG.XLS



FGokfer
Associates

Well Purging and Recovery
Sheet 1 of

Location

Monitored by:

La.,']L-j

Well/Piezometer Data

Date: Time: / / : e>o

(circle one)
Depth of well (from top of PVC or ground)

Depth to water (from top of PVC or ground)

Radius of casing

Casing Volume

Development/Purging Discharge Data

Purging method

Start Purging Date:

Stop Purging Date:

Monitoring

Date

.2/'Z.

Time

/ / . ' / f

11 1°

tftf
i-Zc*;
12. '^

Volume discharged

"2 • 2.*"
^>. O
-7.5-
/ £ C2
I I . - 5

>•

JJjAxV /v&A.

Temp

t$P.\

^o . 8
¥7. /

S'^-"3
*^o ."i
.

cilu>) , x>^
/

/&"3./ Ifeet

?/. Z<?

•2."

/ f - - 7

|fcet

inches
feet

cubic feet
gallons

if*;«v»* -r/««f b4/d*^ I
2 / / Z / - T 7 1 Time: | //.VO |
'

2. 1 ir. 1 If Time: f Z - ' f S

pH Spcc.Cond.

(rj&'cm)

6.75 <!«*££

7. ( ? ^V5

Turbidity Appearance of water ;

(NTU) and comments i

? •• fr" \

J *"/" " •
7.4V 9"S*> i 6"7 I <i///;^ e!i\*i!<S'
7.32 T<>^
7.2,0 05f

/I rti

(8>?> "
"i I ^

/ /
/ 1

1

Water Level Recovery Data

Start of recovery

Monitoring

Date: Time:

Date Clock Time
(hh:mm)

Elapsed time
(mins)

(feet)
Measurement point:

WL.MONTNG.XLS



FGoider
^Associates

Well Purging and Recovery
Sheet 1 of

Location

Monitored by.

U; £?-3Q3-X
Date: H

Well/Piezometer Data

7^:*

(circle one)

Time: | Ol/

Depth of well (from top of PVC or ground)

Depth to water (from top of PVC or ground)

Radius of casing

Casing Volume

Development/Purging Discharge Data

Purging method

Start Purging Date:

Stop Purging Date:

Monitoring

Dale Time

, i
P/33/f} £??/£>

1 ' ' \o9/S
|£5?a3
£5935
I0?3o
1

-
1

Volume discharged

/.T
3
-^

<y

^
„

y^jf^JJji
'

Temp

en
5JL2
5~9Y}
<8C>. /

6*96
5^-y

4 / /jwAiM

ol^-<3''5 Ifcet

1 5O.I^>

/

/.va

[feet

inches
feet

cubic feet
gallons

•Sutrti&rS/A/e /poyvO 1
i Ir 1

3/^9 ^ | Time: | O^O |
'

9-/?-5/^~? Time: |O 1 iO

pH Spcc.Cond.

(mS/cm)
f '^Tj 'J ^~~Jl /
' o. * f^ F** *{sr~s

Q.*f/ ri^OQ
C.rf 3.Z/O

Turbidity Appearance of water ;
(KTU) and comments i

50 1 \ b!*< î. /r> ll 5/flMJ I

^4Y <^/4j«- /o! /,/ -i/&+J -'
^S"? --fV '

(0.d£> \T.^OO /5^/ i \[y
(£• 2^ ji2>?^5 ?y | &fo*f/Q,l, ^le&J

1 ' '
/If 1

C^-fe, ^yANjUsJ

' 1 1
1

Water Level Recovery Data

Start of recovery

Monitoring

Date:

Date Clock Time
(hh:mm)

Elapsed time
(mins)

Time:

(feet)
Mea^wrcment point:
r̂

V

\.\ x

WLMONTNGJKLS



les
Well Purging and Recovery

Location

Monitored by:

Sheet 1 of _J

u;lli~»/ tJts^UW 0^-31 /MO (?-?'?>oV^5
, i

N^.S/Jfafc 1 Date:/ ;. •

Well/Piezometer Data

(circle one)
Depth of wcU (from top of PVC or ground)

Depth to water (from top of PVC or ground)

Radius of casing

Casing Volume

Development/Purging Discharge Data

Purging method

Start Purging Date:

Stop Purging Date:

Monitoring

Date

2' \8-\l
j

,(

Time

IV on

it £>S
H I D
If 10

Volume discharged
(gals)

1
-Z-
3

Lf
c;

/I
JbeW-W>

'

Temp

no
(fir . 6

b S $
OS. S^
(P S . 4
(^ ^> . s

^^lf J
^>w^®W^N

^

y,|l^T^ 1 Time: | RQ,O
<

"^0 .^)\ |feet

olol.oC, |fect

oL inches
feet

cubic feet
/ .3H gaJlons

^c.Vmtrs./y^ ^o^P
I , \

W/W9^ 1 Time: 1 /"SS"(c>
' '

| Time: |

pH Spec.Cond. Turbidity Appearance of water ;

(mSVcm) (NTU) and comments

(fl-9S 2HS/^i SCO a ffe*\ - 5 .'/^u
(p .94 2-1 Sci IO5 | --1 l;1^. c.?A-Tr </
^.S ?, 7Y^,D //O 1
^ r . < f i Z - ^ I t i / /Q 1 f [ °5 (fisn,!«4
^>. ff Z.1^ SOI /OO v (c?,s c-lo^cL-A

-^
/)/ - |

1/X£b /-^fuu^.j^
1 II / /

1

Water Level Recovery Data

Start of recovery

Monitoring

Date: Time:

Date Clock Time
(hh:mm)

Elapsed time
(mins)

*rrcT Level (feet)
Mejvttffgrnenl point:

Jk

r\.\

WLMONTNG-XLS



les
Well Purging and Recovery

Sheet 1 of

Location

Monitored by:

• - i / M - 0

Date:
fc

Time: [ \O^O

Well/Piezometer Data

Depth of well (from(top of PVp or ground)

Depth to water (from (tepj?fPV& or ground)

Radius of casing

Casing Volume

Development/Purging Discharge Data

Purging method

Start Purging Date:

Stop Purging Dale:

Monitoring

Date TL

2//V/5T} £>3

'

\J

/Cl',

A7l
/3*,

\ &&
I /O

1

•
$•] iifi^)

me Volume discharged

J 3.">
2g $
55 ;o

' •? /5"

Temp

CF)
5l>&

<,g /
^'/. o
V/ 0

3 1 30 \ &<,'/. ^
1 1 2 S

,
-/^CV>\/>/'

I

*•—

f\

f)cl-1'd. feet

"XrJ . 1(^

^J.

i/.cii3

jfeet

inches
feet

cubic feet
gallons

"Sf^J^.^J ^-^eeJ KA/lfT

3.llil'i7
'

^////r">

pH

"') ,0V
.^-^(S
$'. (p^

Spcc.Cond.

(mS/cm)
/2^>4
^>so6
P/^|

Time:

Time:

Turbidity

(NTU)
H'l

2*1'%
Jif /

5",G^ l^^3c)fi' L?3 V
<', 6 / ^o9<5 1x̂ 3— —

1 f>, 4liwi| off
/

^

305

/o/o
//^O

Appearance of water ;

and comments i

1
1

£4 PVJIZA^
/

Water Level Recovery Data

Start of recovery

Monitoring Date

^
/

/
/

^^

Date:

Clock Time
(hh:mm)

^^\ .

^ V\^
\

Elapsed time
(mins)

^^- '̂

^^\\L
s^\ (w

'\>£s^ \
\ ^^ f\ ^

(M
rr

Time: ^^
^^

_y»f{cr Level (feet)
Measurement point:

^ \t*\-
( \ \^\X' "

f \ . \ ^ \
^ \

i

WL.MONTNG..XLS



Ates
Well Purging and Recovery

Location

Monitored by: Date:

J

(circle one)
Depth of well (from top of PVC or ground)

Depth to water (from top of PVC or ground)

Radius of casing

Casing Volume

Development/Purging Discharge Data

Sheet 1 of

Time: M 5. O

141-^

10?. "So

7^

7.&>L?

feet

feet

inches
feet

cubic feet
gallons

Purging method

Start Purging Date:

Stop Purging Date:

Monitoring

Date

z.|u
1

c\-f

Time

( I S O

1
1 *

i 2. °°

1
1
1

Volume discharged

/

2- £
S- O
7.6

,60^

Temp

no
<>B. <-f
C, g . I

*b£5. &
<? £ • o

/( /I 1

]2y TiO-A^-v

( GH
1 ^
I z-

•^^ii-"fl5S /? i^-w-P
1

19 K?i
|Cf

PH

8-^5
S-So
8./?i

'i?

Spcc.Cond.

(mS/cm)

^"Z
S7O

Time:

Time:

Turbidity

(NTU)

8
ip

^gO 1 7
& Z.<s 1 6>&7 I "S71

tyj
1 f

iA L

I I 1 °

I Z i S

Appearance of water |

and comments j

c.^eo_vr 1
1 1

\v
G— | ̂  Lrf*^_ci-^jj

I f ] f l r \ '
Rk/A/ ^ fcc^j^xM. jVfSy^M Ji6^£U^

1

(/ I /

Water Level Recovery Data

Start of recovery

Monitoring Date

Date:

Clock Time
(hh:mm)

Elapsed time
(mins)

Time:

(feet)
poinr

.\

WLMONTTNG.XLS



putfii

2-S

$1.2.

( e O - 7

(,.*!

617

7.13

7-1 !
7 . /3

VY /s •'



W Golfer
'Associates

Well Purging and Recovery
Sheet 1 of

Location

Monitored by:

/ M O
Dale: Time:

Well/Piezometer Data

(circle one)
Depth of well (from top of PVC or ground)

Depth to water (from top of PVC or ground)

Radius of casing

Casing Volume

Development/Purging Discharge Data

Purging method

Surt Purging Date:

Stop Purging Date:

Monitoring

/v. *•/
(f • &4

^

1. U>

feet

feet

inches
feet

cubic feet
gallons

<t 7

Z/ 17 / 1
i ' *

Time:

Time:

Date

7.-2M7

Time

P1?*)

Volume discharged

l . t f
/ • £
7 ^
2. 5

Temp

CF)
^ *• c
^6^ . J

TT ^
^T • 7
^c?- 1i

PH

G> . 7 t
(f. 53
C» - fc?
i -75

Spcc.Cond.

(mS/cm)
^•c?Y
J^f ^
?/-!)
f Z.&

Turbidity

(NTU)
^S
"32.
^2-
•z^

Appearance of water ;
and comments |

C(cv-Jh -n'f'-'/l ('t^V |
J j

1 2. 5
1 ^ .<s>

C, . CP

b/>^s
I I ' '

jc?- O

^ &.£>

^i .Z
??£rrfi — =•
/ .

0/iL JMv&y

(,-11
fflf
Is • 7f

1 'I

?Zo 1 -ZS
? / «? I t / 9
<? ?7 I ts !

-̂ -2' 1 1

/I /I ! ' 1

J&-W// oy t̂? /XJi*//UA^ 1
VT

/ ' / 1 / 1

Water Level Recovery Data

Stan of recovery

Monitoring Date

Date: Time:

Clock Time
(hh:mm)

Elapsed time
(mins)

Level (feet)
Mcgstffement point:

WLMONTSG.XLS



r Colder
Associates

Well Purging and Recovery
Sheet 1 of

Location

Monitored by:

U.'lL-j/ OtsAl^. 0^-31 /M0 C . w - 1 0 7 •
\ &&&* C-P-H" 1 Date: "Z-- Z-f> - R 7 Time: 1 1 <2 <=> ;

Well/Piezometer Data

(circle one)
Depth of well (from top of PVC or ground)

Depth to water (from top of PVC or ground)

Radius of casing

Casing Volume

Development/Purging Discharge Data

Purging method

Start Purging Date:

Stop Purging Date:

Monitoring

Date

Z - Z S - S 7

Time

c\&c>

Volume discharged

3,
S

Temp

no
S I • k>
.So . I

ft 1 < k £ . 3
1 1 4

1 H-S
\.C '5

/I
tff>j^jJ/i

l ~

S£> • 5

|7- 7 Ifeet

1 S.37 Ifeet

Z-

^ . c?

C-. rL

2 1 £''
Z- 1 2*

PH

V-41
7 .ZT>
~?.oS
(/.'iC

*>/. G> / n . & b
^ 1. 1

A

6, -So

•/i /I , /), tjufj>jj(t.$dy cj^v /

inches
feet

cubic feet
gallons

^vv-4-65><i p\^-*^-P* *
5 / ^ 7 ] Time: fl f^O> i1

a j ^ 7 Time: | lOOf t

Spec.C'ond.

(mS/cm)

I M - ^ O
t Hoo

Turbidity Appearance of water ;
(NTU) and comments i
-£q |

Z(f !
1 4 Z 0 I P I
K-70 1 7 1
1 l j>ob £?
1 S SO !i I

1
,
fob &>ih»j/yj9

/ i \ / 1

Water Level Recovery Data

Start of recovery

Monitoring

Date:

Date

^
^X'

/
^X"

^^

Clock Time
(hh:mm)

^^s\ ^

^ ^N\^
\

| Time: ( ^^^ '.
_^^

Elapsed time
(mins)

^~
^ '̂

^\\ ^
^"\ ($
\\£$^-^ v\ "vo ^UY

PfV^K*

\ikter Level (feet)
Me^swrfrnent point: \

^ V 1 1\-
\ , v^x^' N i

r \ . \ " x j
f \

i

WL.MONTNG-XLS



APPENDIX B.2

Well purging forms, May 1997



Location

Monitored by:

f2 - / oo - s s
•

Well/Piezometer data

Depth of well (from (pppf PVpor ground)

Depth to water (from top of PW or ground)

Radius of casing

Casing volume

Development/Purging discharge data

Purging method

Start purging

Stop pu rg ing

Moni to r ing

Date

S / 1 M
'

t T-

Time

Hfrfi

f l f f r

\ i f ) L
\ \ t f t

( U f )
i l l l

Volume discharged
(gals)

<5^ /
2^
">
"^.T

^ 5
6

^x.

Date:

Date:

Date:

Temp

10 ,0
C.S.1
£1.1
(,S.~i

( -T -T

. — ~

^A^

f/il/97

^5".<7<f

72-- 36
z

3-8

Time:

feet

feet

inches

feet

cubic feet

gallons

/O :S^

p</.y

•f/'f/T?

PH

~7, 2.7

"}.![?
7./£
-7.2-1
?. 26

p^/ >
/

Spec. cond.
(mS/cm)

f6f

< f O f r
"7^5
111

"?<K)
—

%i^r 0 ^^
'

Time:

Time:

Turbidi ty
fN'TU)

/2-
II?
ZY
3^
3D

- —

4?
^ ' *&1

/

li :°o

' I3 IZ

Appearance of water
and comments

< ^

/;. ^^ ^
(\..V\U-

K raz^i&^V
/

Water level recover)' data

Start of recovery1

Monitoring Date

\

Date:

Clock t ime
(hh:mm)

\

\
\

Elapsed t ime
(mins)

J *

\ S/A^M
<^ y v -

^^
\^
\

Time:

Water level (feet)
Measurement point:

^\

"\̂

\^

" \̂



WATER Well Purging and Recovery

MANAr,F,MF,NT " """ Sheet of

CONSULTANTS

Location ~f £ '100 -'3D
, ,

Monitored by: Y^ -.5^*1 •• * Datc:

/
Well/Piezometer data /

**— ~^z> {circle one)
Depth of well (fror/top of PVCpr ground)

Depth to water (fronf top of PVf/or ground)

Radius of casing

Casing volume

3/J-//'?7 1 Time: / «• X (7

777-^7 1 feet

9£ 72 kct

/_ 1 inches

| feet

cubic feet

-y i_f c— gallons

Development/Purging discharge data

Purging method

Start purging Date:

Stop purging Date:

Monitoring

Date

gL_l

1

kl:i -ft

Time

/ :s'<9
/•'5"3

/ :^6
1-00
l:o\

Volume discharged
(gals)

5

to
/5'

zo
2.^

33 481
^
.jĵ b

Temp

L? D

(jV' J

6?. 3
^7. r
/* (7 "s

.
^riA-ciL

^''u^-ro-, PW*-^ - Pf-it-"
i 1

£/i//"?7 Time:

'

b / 2 / Time:

i : ?o

*y, ^
/

pll

7.C?t
7-O3
1-07
7,£<5

•7 ;c>

J ixxX
!

Spec. cond.
(mS/cm)

£3 1

fe 3 '
6Z^
^ 3^
^3?

..
^Q,.CO5i r-Qr

Turbidirv
(NTU)'

—

(yOl

271
/09
'^'i

cer̂ eM/
1

Appearance of water

and comments

) - ' i f

/ j^J^ ' ,^_ -1

>f y1

^^^_,,^^x^

^4,

Water level recovery data

Start of recovery

Monitoring Date

Date:

Clock lime
(hh:mm)

Elapsed time
(mins)

Time:

Waier level (feel)
Measurement point:



WATER Well Purging and Recovery
MANAGEMENT
CONSULTANTS

Location

Monitored by:

Sheet of

/^-IDHC.-^
/vs*-VJ"&(V " Date:

/
Weil/Piezometer data

(circle one)
Depth of well (from top of PVC or ground)

Depth to water (from top of PVC or ground)

Radius of casing

Casing volume

Development/Purging discharge data

Purging method

Start purging Date:

Stop purging

Monitoring

Date

C|H|Cj3
1

Time

A; <3
'V 8
/Sas
/33O
13^0

Date:

Volume discharged
(gals)

;
2
3

6̂

jmdul

Temp

G3 , /
(5 Is]
6%. 3

<2>7I.?.
. —

A<Vt f^AJ

S/HJ1*

iM 2-

(.1 II
*"

0-

(J C

Time:

feet

feet

inches

feet

cubic feel

gallons

133-0

(r ^^> -Yf£W fe^lxs
•

6" 1 n ) 'i ^

^ /M/13-

pH

7, -310
9. /5"
0. 3^.
V?-)

—

^ . ^rW2
/ ' '

Spec. cond.
(mS/cm)

^•v 7
^3}
V951

9/5"
• — -

/)/i
Jl Or̂  72i

1

Time:

Time:

Turbiditv
(NTU)'

G^

/̂Y
"7

- —

J-CK&J+J

i

1 50/7

Appearance of walcr
and comments

irî tr^cJKiS

'~L'7~~r7~~'
^•^"'^/

Water level recovery data

Siart of recover)' Date: Time:

Moni tor ing Date Clock time
(hh:mm)

Elapsed t ime
(mins)

Water level (feet)
Measurement point:



WATER
MANAGEMENT
CONSULTANTS

Location

Monitored by:

Well Purging and Recovery
Sheet of

ll-IOl-SS
T7.3'At^ -I'

Well/Piezometer data /
^— ̂  (circle one)

Depth of w e l l (from ^op of PVg or ground)

Depth to water (from top of PVC or ground)

Radius of casing

Casing volume

Development/Purging discharge data

Purging method

Start purging

Stop purging

M o n i t o r i n g

Date Ti

5720/37 i ) j ;
U-.
U-

) \ : $

I I 1 '
!l ;J

/)"W> t7
/ '

bar f-B

me Volume discharged
(gals)

6 [

SI 3

35 1
£" f

1 G
'i 7.*"

%

I "2.

Date:

Date:

Date:

Temp

Vl?^. "]

tH.D
^3. r
c-n, r
&<". i
o<r. (o

i+j*&

s/ze/n

117.07

Time:

feet

17.&1

2

£.2.

^J4j

feet

inches

feet

cubic feet

gallons

it :(?.

A.l-V f /O , . /

f 7

S'/^,
'

£/2&

Time:

Time:

// l-o

\~ i :zf~
1

pH

S.^o
x5 , -,'J • 1 i

B, ^
Sr-OC'

8. Ob
ff,O3

» 57 •/
AO-A, o^/

Spec. cond.
(mS/cm)

^//
8 5^>

8^7
^T-5
8AH

So"^

^ /^>C

Turbidirv
(NTIO'

2f0L)
C{

3

7
C
r

/)
^ c^nt

Appearance of water
and comments

•2££B&J

Water level recovery data

Start of recover)1

Monitoring Date

Date:

Clock time
(hh:mm)

Elapsed lime
(mins)

Time:

Water level (feet)
Measurement point:



£-^<AV«> /^-vL/^f

ns Date:
1

5lit. 1 "") Time: / ' f)r\

WATER
MANAGEMENT
CONSULTANTS

Location

Monitored by:

Well/Piezometer data

^^—-.̂  (circle one)
Depth of well (from(tpp of~P^]§ or ground)

Depth to water (from t^pofpyc^or ground)

Radius of casing

Casing volume

Development/Purging discharge data

Purging method

Start purging

Slop purging

M o n i t o r i n g

Well Purging and Recovery

feet

feel

inches

feet

cubic feet

gallons

Date:

Date:

Time.

Time:

Sheet of

Date

jT/22/q7
'

Time

/ • • iO

I ' 2 J ?

r-i&
t ' i f l

1-2 C

l - 3 - \
2^03

2.-4R
j - id "
5 KZ,

Volume discharged
(gals)

jT

IO

n"
• X
ii
2 f

">^

Hi"
5>

&q

Temp
(°F)

fcfc."?

6'1«C>

(a 3. Z-

CJ. 2.

b>,£

b^-2

^0,2.

•^•8
a, 2
trci >

pH

7,^7

7 SH
-7, =\ 1

7. ^
7. 36
7 . 5 ?
7.CH
7/17

'7,94
7.^5

Spec cond.
(mS/cm)

^•L

^ 7 0
'i / O

/0 /J

KSZ^
io ac
10 .Th1

/O^^
/o47
io*<i

Turbidirj1

(NTU)

G 7

'Ĵ-6

/6

16

\ fc

c6
^6
•T^

3-r

Appearance of water
and comments

Water level recover}' data

Start of recovery Time:

Monitor ing Date Clock time
(hh:mm)

Elapsed time
(mins)

St

Water level (feet)
Measurement point:



WATER Well Purging and Recovery
MANAGEMENT
CONSULTANTS

Location p"^ - /OG ~ $$
'

Monitored by: 7~S M. . * Dale:

Well/Piezometer data /

^^_^_ (circle one)
Depth of well (from tgjTofPyy or ground)

^TN

Depth to water (fromrfotTof PVQ or ground)

Radius of casing

Casing volume

Development/Purging discharge data

Purging method

Stan purging Date:

Stop purg ing Date:

Moni to r ing

£/2ff/<?7

IbLlS

77.00

~z.

\tf.z

(-irusdhj fl-1*? r L
1 r

C/2c
'

Sheet of

Time: <g - y c~

fect

feet

inches

feel

cubic feet

gallons

i.-/

Time: <> ' s O

Time:

Date

<llt

'

P^-yO -fe
J /

I? :••!£.' TO

Time

ToO
3- OH
5:cl
fi II
^ • l ^
^ ' • } £
^tl-L-

Volumc discharged
(gals)

Z - 3
T.O

1 5"

ly

n-f
IS.O

n.r
17. b

23 } a

Temp
CF)

Cl-2
SCf.l

575
^",0. f
X-0|.-^

C.O.?
1*1.8

pH

~1.S<°

7. £5-

-7.73
-7 .79
1 .^H
1,^5
~l.°t<>

Spec. cond.
(mS/cm)

£77
S 3#

(?Z^

?3b

7 >S

c ^o

i5o ^

Turbidity
(NTLT)

12

7

5
tf
7
•7

3?

Appearance of water
and comments

L'liMj-V »fV>W<-«^l- V'c'^.^A
/ 1? -1

Water level recovery data

Stan of recovery

Monitoring

jdia

Date

lj&# *&
s-

Date:

Clock time
(hh:mm)

]t ^^

Elapsed time
(mins)

/

Time:

Water level (feet)
Measurement point:



WATER Well Purging and Recovery
MANAGEMENT
CONSULTANTS

Location

Monitored by:

P '2. - IOC, - 2>&

p.S^ -[ Dale: 5/ /r /9-7

Sheet of

Time: 1

Well/Piezometer data

one)
Depth of well (from (op of PVCAjr ground)

Depth to water (from^opofPvC^pf ground)

Radius of casing

Casing volume

Development/Purging discharge data

Purging method

Stan purging Date:

Stop purging Date:

Monitoring

Date

5"/'-T
'

/Vf, l.-

Time

g ' - iZ

3 • i $"

<3'*0
9 "\3
i'^b
5 :<:n

$'£2.

Volume discharged
(gals)

z.r
•>-.o

( o .0
li. 4
\$ .0
\7. f

^O. O

US'
;ĵ &l>

Temp

S'7o"

S£-a

SB.f
5^,^
*5 Q /

17 *") . O

6/ r

/I

2-03.07

^3.0^

-,

11. C,

feet

feet

inches

feet

cubic feet

gallons

(_) p v/*.f ha. (
' t '

r/<s-

PH

6. JJ

&.I2.

S . i i
j2 . iM
b- ' 1
fr.OM
A. oo

Spec. cond.
(mS/cm)

/3 Jf
lo8i~
ir,ft<)

10 SH
/o^J
l l Of

ho 5"

L

^ O/$A, nS.

Time:

Time:

Turbidity
fNTU)'
q ~]

1 6

\o
G\

It

H

li-

-L^V l̂U

Appearance of water
and comments

Water level recovery data

Stan of recovery

Monitoring Date

Date:

Clock time
(hn:mm)

Elapsed time
(mins)

Time:

Water level (feet)
Measurement point:



WATER
MANAGEMENT
CONSULTANTS

Well Purging and Recovery
Sheet of

\>
y 2 - /o t - 3P

$i*~ Date:
•

5m 11 Time: | -^ ; 00

Location

Monitored by:

Well/Piezometer data /
(circle one)

Depth of well (from top of PVC or ground)

Depth to water (from top of PVC or ground)

Radius of casing

Casing volume

Development/Purging discharge data

Purging method

Slart purg ing

Stop purg ing

Mon i to r i ng

7-03.07

/ / Z . O Q

"j feel

"1 feet

/Y. 'S

inches

feet

cubic feet

gallons

Dale:

Date:

Time:

1 Time:

-5 :

v . Sr

Daie

bV/7
i

p., *

Uu.l -fz,

Time

;?•'/#-*
5-12.

3-.2C,
3' 2^

3--J2.

Volume discharged
(gals)

2.i"

? . O

7. i'
] C . t »

12.5"

/S"

20
/I

OX^

Temp

rn
(o?.s"

Ctf I I

61.7
u. B
b|.^

, A

^ A^^-cii

PH

7.01.

7.00

k.°f\

<» ^^
/ 0, W(o i o

\
^ t \9tAp

Spec. cond.
(mS/cm)

"7 iZ
g^7

1/8
t'is'
^\°}

•
h <sMjfjj\

Turbidity'
(NTU)

7^
^O
2.̂

JO

r^

LC^©C£AJI

Appearance of water
and comments

Water level recovery data

Stan of recovery

Monitoring Date

Date:

Clock time
(hh:mm)

Elapsed lime
(mins)

Time:

Water level (feet)
Measurement point:



WATER wei. Pl
MANAGEMENT
CONSULTANTS

irging and Recovery
Sheet of

Location P2. 'H& "35

Monitored by: 1 p £) I Date:

Well/Piezometer data /

_ (circle one)
Depth of well (from t^TofPWor ground)

Depth to water (from (opofPVpor ground)

Radius of casing

Casing volume

Development/Purging discharge data

Purging method

Start purging Date:

Slop purging Date:

Moni to r ing

5 lit hi \ Timc: 1 7.-S0 1

/ /5-57 l f e e t

32 .?£? 1 fcct

7 inches

feel

cubic feet

f^ 2. gallons

Gr^vs)4,, /J^H^, * ^a,'/

S/M/<n 1 Timc: f 7-57 1* j i - - i
s liiln \ Timc: I f : JO \i '

Date

Sll-ihlI I

K<f/</ ' — *•
V

< r - n > \ t i

Time

%oo
$03
g 0 6

StfT
231
m
ft s-M

Volume discharged
(gals)

X
H
L

*
10
(2.
m
\~7

M*H

Temp
rn

ft 3
,nv
5?. 3
s?.J
^O.o
co.o
r^.?

/t ^ /<
'•^•M^dL

PH

f f ) 7
i.-z3
^-37
&. 3?
£.3V
6.37
6. ^/

LC/ kw

Spec. cond.
(mS/cm)

Ml
n$7
mi
m*>

lo^iO
'ZOHO

1^1 60

i 1 1
^ am I

T u r b i d i t y
(NTU1

7s"
s-5"
It
10

12V
>5T
mz

-QJtjS^

Appearance ol' water
and comments

c/rf-i .« "^ u//ii(>,///«.
J J J

Water level recovery data

Start of recovery

Monitoring Date

Date:

Clock time
(hh:mm)

Elapsed time
(mins)

Time: 1

Water level (feet)
Measurement point:



^fyATER Well Purging and Recovery
MANAGEMENT
CONSULTANTS

Sheet of

Location p*£ - //( "^j7

Monitored by: |TR 'M5 '' 1 Date:

Well/Piezometer data

(circle one)
Depth of well (from top ofPVC or ground)

Depth to water (from/top of PVCJor ground)

Radius of casing

Casing volume

Development/Purging discharge data

Purging method

Start purging Date:

Stop purging Date:

Moni to r ing

5//£A?7

1/2 .37

32/7 2<J
2.

2 ^ - 3

Time:

feet

feet

inches

feet

cubic feet

gallons

c/A-An Time: -j, /yT1-/
/ /

1 Time:

Date

S"A'

'

6 j
Ml (jf ~

Time

W Bff

x^
7^

Volume discharged
(gals)

5

id
/5~
2#
~^6

^0

MsSjj

Temp

72"
c Zf?
i,2..̂
(,2 -3
A3 3

.
^ AO^S^

pH

B.i^
tf t(>
y 'it>

4 - \ 9 >
g.'7

V , Jym.

Spec. cond.
(mS/cm)

7?3
7 Ob
°i 1 L
?/fr

^57

,/
^rrtyh

Turbidiiv
(NTLO'

7
y I
4
-^
e>

/13JEJ5V&

Appearance of waler
and commenis

^

Water level recovery data

Start of recovery

Monitoring

I J
Date ^

Date:

^Clocktime

\

N

Elapsed time
(mins)

^—^
. ̂ X/^7 j

^ ^( ^\ ^1
\\A

\
\.

Time:

Water level (feet)
Measurement Doint:

\

\

\



WATER
MANAGEMENT
CONSULTANTS

Well Purging and Recovery
Sheet of

Location f £ - 1 ( 3 - 43

Monitored by: ^i C .. j

Well/Piezometer data
^.——^ (circle one)

Depth of well (from^top of PV£ or ground)

Depth to water (from (qp of PVC^or ground)

Radius of casing

Casing volume

Development/Purging discharge data

Purging method

Stan purging

Stop purging

Moni to r ing

Dale Time

S/2Q/ci~> 10 ^7
(O' . fv

\ r - o 3
I | ; o 2 _
U - ' » 3
1 1. '• 0 ^

Water level recovery c

Stan of recovery

Moni tor ing

Volume discharged
(gals)

a
?
H
r
6
7

/^>x
'

Dale:

Dale:

Date:

Temp
rn

ife.S
G C , . (
t ? - G
65". "?
&5. 1
C.M-T
„

^L IWMi

lata

Dale:

Date Clock t ime
(hh:mm)

•S/i^ll-7
1 l

v/.r
27.20

i

2.3

Time: 1 0 ' 1 ^~

feet

feet

inches

feet

cubic feet

gallons

(j(i'L/«^fJj /^"V

' /

Time:

Time:

pH Spec. cond.
(mS/cm)

k ,^~? b'"S3
G . c \ l 15-71
G.'ol 1-771
Cs.%0 1-5" 7 3
G » . £ i IT G M
!*.§,? If (i ^

/I a J) /i/i
>jjj^t$w effes iyb

~ ! f 1 /

Turbidity Appearance of water
(NTIT) and comments

-?

ff

H
5

3
2^

lAKyVpy
/ 7

1 Time: 1

Elapsed l ime
(mins)

Water level (feet)
Measurcmenl point:



ABATER Well Purging and Recovery
MANAGEMENT Sheet of

CONSULTANTS

Location J ? ~ ) 1 3 " A P

Monitored by: faft^ 1 TD^- J\ Dalc:

/
Well/Piezometer data

^__^___^ (circle one)
Depth of well (from(tpp of PVCpr ground)

Depth to water (frorrrtopof PV&)or ground)

Radius of casing

Casing volume

Development/Purging discharge data

Purging method

Stan purging Date:

Stop purging Date:

M o n i t o r i n g

- ^ / uh i Timc: ifrrn)i i

l i 0 .3 f " '
a^-3S f"' r;i l "

O inches

feel

cubic feet

i "7 , ^" gallons

C.lU-,6
M.i/m i Ti™: £ r>^
^ ;>\ 1}- | Time: /?? V^

Date

<rn\hH-
' '

Time

<?.Vc
1 .'-Z-l
1:2~?
3:1?
f.'Ji
T'St
7: of
^"17-
7: ~ib

Volume discharged
(gals)

S

I V ' .

I S

-M)
1C

^>0
^"T
M ft
M /f~

f±

Temp

6V. 7
_^2>

t /,6

L / - 3
fit. 3
L /. 0

&l 0
vO.l
(0-1

f̂ Y l̂L

pH

/: 7V
£'. 7f
A. 75"
£y.''/y

c,. 7t)
6 Ti
dye?
6.70
h 10

lAAJ*&hd

Spec. cond.
(mS/cm)

ll>bO

1 btf

/^d

/L70
J47C

1 L"k
fcto
ItrlO

L&IO
nl o&t*

Turbidity
(NTU)

IG
V
3

/̂
2
1

•>-j

Appearance of water

and comments

C b.-,^

2. .

/ " * / / / / '

Water level recovery data

Start of recovery'

Monitoring

r-
Date

Date:

—

\
Cldbktime

\

Elapsed t ime
(mins)

\
\

\ ^^~ ~?

\ S '̂/^ /'

\ ^6/^"
\ X:

\
\

\

Time:

Water level (feet)
Measurement point :

"7

~7
•— -^

\.

\
\

\



WATER
MANAGEMENT
CONSULTANTS

Location

Monitored by:

Well Purging and Recovery
Sheet of

P?." HJ - 5*

L£_2 Da'C: 1 S/Zyll~7 Timc:
: I H-.HS-

Well/Piezometer data

(circle one)
Depth of well (fron/top of PW or ground)

Depth to water (fromXop of PV^ or ground)

Radius of casing

Casing volume

Development/Purging discharge data

Purging method

Start purging Dale:

Stop purging Date:

Monitoring

Dale

V^t

/

Cu^y to
' f

Time

/Z-56
O-'-S°\
/:ov
j ;0^

l̂ M)

Volume discharged

L.S
C (;

7.C
to

/7.S~
oA

ii&

Temp

U1 -b

C3.7
- ^.3

(7^4

0 / 1
'y ^J9 -̂ O

IW-2 \

7_ 7. (̂>

2L

feet

feet

inches

fcct

j cubic fcct

2/7 | gallons

ff-J-k /^— / ' /i-/
/ / /

-S/2? /S7
/ '

pH

~1.H(*
"7-^1
TJg
•"7.I"1?

>^7 i A.
/

Spec. cond.
(mS/cm)

^0
6/7
£'T
£11

. —

^Sr-hfPf) ^
f U

I Time:

] Timc:

Turbidity
fNTU)

•53
ti>

f !

^
—

^ r̂ jR1

/z. rr

Appearance ot water
and comments
^ '

G r\
• T^-~-J

-y,^vJ*-

fJ*J

J

Water level recovery data

Start of recovery

Moni tor ing Date

Date:

Clock t ime
(hh:mm)

Elapsed t ime
(mins)

Time:

Water level (feet)
Measurement point:



WATER
MANAGEMENT
CONSULTANTS

Location

Monitored by:

Well/Piezometer data

Well Purging and Recovery
Sheet of

P?r?)01-A£

^S/TP^ -r Daie: i tic* h-3. I Time: I 0 1ft) \

(circle one)
Depth of we l l (from top of PVC or ground)

Depth to water (from top of PVC or ground)

Radius of casing

Casing volume

Development/Purging discharge data

Purging method

Start purging Date-

Stop purging Date:

Mon i to r ing

^

Date

?f— i 14

Time

h<Sn

Volume discharged
(gals)

.1

r.
<r\o.
o
1',

^«y

Temp
rn

tf-3-
-7i.r
70-7
fa 3
Cl. /
Cf ,6

VSK^ L^
/

• sa -H^
fl.'tt
^

5-3

1 feet

1 feet

inches

feel

cubic feet

gallons

a.v~^ \
S'/f1/1 +/ i

PH

C--* {
f-.l,*.

(,.£<!
(,.(t
£.70

^.67

i^MMl

Spec. cond.
(mS/cm)

^r>
7.01D
, fi3»
1120

W60mo

1 cM$> 0/1°r /

1 Time:

1 Time:

Turbidity
(NTU)

3

3

2
~3

/
5

JSOMl^r t

h&n
i

Appearance of water
and comments

Water level recovery data

Start of recovery

Monitoring Date

\

\

Date:

Clock time
(hh:mm)

\

\
\

Elapsed time
(mins)

\ s£^T)

^^ /I. /A
NT "V ^L
\ "
\\

\

Time: 1

Water level (feet)
Measurement point:

^

>v



WATER Well Purging and Recovery
MANAGEMENT
CONSULTANTS

Location

Monitored by:

Sheet of

P7: - 30"Y -A*

M (?5 " 1 Date: T/W?7 | Timc: /.'Yr~

Well/Piezometer data

(circle one)
Depth of well (from/top ofPVG,or ground)

Depth to water (from! top of PVQor ground)

Radius of casing

Casing volume

Development/Purging discharge data

Purging method

Start purging Date:

Stop purging Date:

Monitoring

Date Time Volume discharged
(gals)

/

1_

}

-7

5"

IT*

Temp

~72-f

dfl.\

b*7.3

6^-T

^^. /

A

•vjdfL, l»*
7

•"?&.:?/ feet

1171

2.

I 4

feet

inches

feet

cubic feet

gallons

G-v5^ o, ̂ />> I
S/7.V Time:

Time:

PH

7 .£2_
"7 65
7x^6
"7-55?
~7 S"^

-r- j Hb3U4

Spec. cond.
(mS/cm)

2510

lilD
2170
1̂ 1<>
*7 I'bO

atjlMh /*
V /'

Turbidity
(NTU)

\2_
£
17
["2-
II

1

Mjmjjjp)
" i 1

Appearance of water
and comments

Water level recovery data

Stan of recovery

Monitoring Date

Date:

Clock time
(hh:mm)

Elapsed lime
(mins)

Time:

Water level (feet)
Measurement point:



WATER
MANAGEMENT
CONSULTANTS

Location

Monitored by.

Well Purging and Recovery
Sheet of

P^-l>c>3-X s

7 R. • T
Well/Piezometer data

^ ^^ (circle one)
Depth of well (frorn'fop of PWor ground)

Depth to water (from (opof PVC_br ground)

Radius of casing

Casing volume

Development/Purging discharge data

Purging method

Start purging

Slop purging

M o n i t o r i n g

Dale Ti

ST/^ /^7 te"S
' ' (II

i 2-3
/,?. ^
(H1*

•ne Volume discharged
(gals)

5 ' \
} 2,
^ 3
1 '1

Date:

Date:

Dale:

Temp

1LI
&R.O
(,,-].0

'/O-O
dtf.O

.

h^yrWMi
'

S i-1/?7

^3.?3

H.|?

2.

i.t

i n

Time:

feet

feet

inches

feet

cubic feet

gallons

/Z : 'S-

jwTir pv^y
1

Time:

PH

S 7V
5:70
5,^7
5"-fc|
^ 4o

MVKMJL

Spec. cond.
(mS/cm)

Z'i^O
^2-^>O

-^7_;O
•7.2-^0
"2?ro

/) 1"dyro o/^fe
N /

Time:

Turbidity
(NTU)'

—

/^
^5"
| $
( 7

KWAJ*
1 /

Appearance of walcr
and comments

\* 2 > < ^

JV, r^?^
X

4-

i
^/
/

Water level recovery data

Stan of recovery

Monitoring Date

Date:

Clock time
(hh:mm)

Elapsed lime
(mins)

Time:

Water level (feet)
Measurement uoint:



WATER
MANAGEMENT
CONSULTANTS

Location

Monitored by:

Well Purging and Recovery
Sheet of

Time:
fl 7 / £>

Well/Piezometer data

(circle one)
Depth of well (from top of PVC or ground)

Depth to water (from top of PVC or ground)

Radius of casing

Casing volume

Development/Purging discharge data

Purging method

Start purging Dale:

Stop purging Date:

Moni tor ing

Date

<-> ) \ " \I 7^

Time

0^"20
0ns
0*7 SO
(9133
/;•) 5<T
fi°l "TS"
"-S-

Volume discharged
(gals)

3_

4-
£
•^~
&
°l

^->

Temp
TO

/, l-r
( f D - (
51-&
«jj.a
1*7-1
—

<«'/y .&f. -6CM. o

]/ U T(£•

\rt.\L.
2-

^?-'2__ -

feet

feet

inches

feet

cubic feet

gallons

Gr\M-_A.-*b •) ftu^^^-p i 4t7/rr- \ kr^fr^
\

ps/n/
l )^ / l ~ i

1^

/'jC'-f

Time:

I Time:

Dim
0 1 S~T/ i

PH

^.^ \
"3-. 3 i
3 ^
-3 ^

0

141

^

A/v ^»M
/

Spec. cond.
(mS/cm)

"^D^f

(olfO

7-1 D

^r-^S"

^l^f
• •

A^ 0^/

Turbidirv
(NTU)'

f

TZ

\ \

/i
/ 1

•

VijCjBrsQsv.
1

Appearance of water
and comments

vfcuuv i

r/U>^ \

rLu*~. \

f !>*_ /
jGi^J/<T6

&*,ifcX

y

Water level recover)' data

Start of recovery Date:

Monitoring Date Clock time
(hh:mm)

Elapsed time
(mins)

Time:

Water level (feet)
Measurement point:



WATER
MANAGEMENT
CONSULTANTS

Location

Monitored by:

Well Purging and Recovery
Sheet of

F2.-2oit-55

51
Well/Piezometer data

^

Date:

(circle one)
Depth of well (fromrtop of PVC^or ground)

Depth to water (fromfop ofPVlJ or ground)

Radius of casing

Casing volume

Development/Purging discharge data

Purging method

Start purging

Slop purging

Moni to r ing

Time: //. 'OO

fOO.fi-

•7.75?

feet

feet

inches

feet

cubic feet

gallons

Date:

Dale:

Time:

Time:

/ / ' O f ,

Date

5/17/77(• •• /

Time

i \ : o $
n : i l
f l - ' £
It '. /S
/ / . 'U
i t ' . H
11:25

1?*0

Volume discharged
(gals)

2^

'-f

6
"7

^<=i
10
!<=)

L/M

Temp

CO.i
\nO -D

L\ %
L > £ . 3
673
^2.7
6 1. 3-

_ —

fl
M*-dW

pH

C . . i 9
fe.3l
6-57
£.r?
di .6/
/; (,o
(..'i?

.

J^Jf/frJ

Spec. cond.
(mS/cm)

/US
/65^
mo
I72JO

mi
ml
. —

/, /i
>^?_ 0^5-

Turbidi ty
(NTU)'

^•7

/5
1

f<
6
"1
1

—

73PCSV

Appearance of water
and comments

^/ ^

Cj) ft
T- ^*W

Water level recovery data

Start of recovery

Monitoring Date

Dale:

Clock time
(hh:mm)

Elapsed time
(mins)

Time:

Water level (feet)
Measurement point:



WATER
MANAGEMENT
CONSULTANTS

Location

Monitored by:

Well Purging and Recovery
Sheet of

9t- ?OL/ h- 55

" 1
Well/Piezometer data

(circle one)
Depth of well (from top of PVC or ground)

Depth to water (from top of PVC or ground)

Radius of casing

Casing volume

Development/Purging discharge data

Purging method

Start purging

Stop purging

Moni to r ing

Date Ti

- ~ - \ < j - ^ l ho
v.s
1 ) :

b-vk-

me Volume discharged
(gals)

-ft 1
n 7_

3to 3

* ^
S~
L

g^7

xxsa^c /ix;

Date:

Date:

Date:

Temp

G 5 - 3

t> 2 , >'

fc.3.^

^ 1
L,S-\
f^ 2-
^S.l.

A
*vo&4

r/ iyV

1i?a

L). 8f

Z

M . 5

Time: U O 6

feet

feet

inches

feet

cubic feel

gallons

6 Po^/) /><-.^

r- /6-^^>

pH

^.07

^^A^r3

S 61
tf> 7/
i^^6
.',t7
^ LS:

/i
^CvV^d

Spec. cond.
(mS/cm)

•08

S^1^

111

lO^Q

/ n l n

/<)20

I/
o^b AW:

Time:

Time:

Turbidi ty
(NTU)

fel

1 7
7

.cv
^vr/v

"36 /

j&AHj

//'1C

Appearance of water
and comments

^ jl 9 - , - v /•'.•ii

' ! L^J

C'.-ck {,.,,(-^^1

Water level recovery data

Stan of recovery

Moni tor ing Date

Dale:

Clock t ime
(hh:mm)

Elapsed t ime
(mins)

Time:

Water level (feet)
Measurement point:



WA 1 .LJ±V Well Purging and Recovery
MANAGEMENT
CONSULTANTS

Sheet of

Location p2.*2oi|y-S^

Monitored by: r) CL. •• ' Date:

Well/Piezometer data |

(circle one)
Depth of well (from top of PVC or ground)

Depth to water (from(top ofPyOor ground)

Radius of casing

Casing volume

vr//"//n

*M &1

£.£?7

2

1.7-

Time: , • /»*

feet

feet

inches

feet

cubic feet

gallons

Development/Purging discharge data

Purging method

Start purging Date:

Slop purging Date:

Monitoring

Date

* i \ ^ / ° \ ~ ?
1

Time

/•• ?r
i' 'It

' if

/ 5V

/ fj-

Volume discharged
(gals)

I

2. b

;. JT
5. <9

f. y

*JLr&y r*>

Temp

tg.l

^^.6-

6i".6

( j f .M

fcf- /

ey^c^u/

/ '

/?ff.'^

/"//rA?

*"A)lr /9~>

Time: r z-c?

Time: 2 •' t) C^

pH

7. IS

7, .3 ?

7. HO

"7 - jS
7.M3

.

tev^pU
/

Spec. cond.
(mS/cm)

60S
7^iS~

8 ^"n
Qi-i'
fcii_

/7"
O/^t x^2J
/

Turbidiry
(NTU)

1 \

110

11M

^ fe l

&GJ

l̂ BjQM/
/

Appearance of water
and comments

Water level recovery data

Start of recovery

Monitoring Date

Date:

Clock time
(hh:mm)

Elapsed time
(mins)

Time:

Water level (feet)
Measurement point:



WATER Wel1 Purging and Recovery
MANAGEMENT
CONSULTANTS

Sheet of

Location ^2"-CXf)^ - S^

Monitored by: ^^ c^ / TfttX. 1 Date:

Well/Piezometer data

(circle one)
Depth of well (from top of PVC or ground)

Depth to water (from top of PVC or ground)

Radius of casing

Casing volume

Development/Purging discharge data

Purging method

Start purging Dale:

Stop purging Date:

Monitoring

Date Time Volume discharged Temp
O T ^ S (gals) (°F)

l̂̂ oh^ -^fT (, y),\
\OD1- |3_ fn-l

IIDk \% (-(-'I
. ^ -^- (-L 2
i 30c ^0 cn*?

[ H P G ^ I, (j^--^
i%3o H^-^5 Cy7-r^>

•
f 1 1 1/ / 1~@ I )V r

T/345KV
/ /

il^'Sa

tf^-c5'vt

0^

1 4 - 1

Time: ^?CT7

feet

feet

1 inches

feet

cubic feet

gallons

- (\ -P-— 77
'

S"/^/?V
'

<r/i^/H

PH

J. .fTj

A, i f
f .^
G 'H
/^•^O
4 • ^5
Co • ̂  °I

. /
rvr^V^

1

Spec. cond.
(mS/cm)

/Oc)3-
//'Ao'

i r •: n-
/^) ̂ ^
'l">6~j
jp 3|
/rx/^

Time:

Time:

Turbidity
(NTU)'

<,

{3

1 •

z
3
1_
"5

i J ^
ijjrf_& t&$y\j o-ub*

T * x

OT 4 'T"

Appearance of water
and comments

f//>^-

/" U T/*1

(_ •'--*- '̂̂ *w\

C,lt>-

,-itî

r̂.̂

.

'ftXjLVS/JUWf

' I

Water level recovery data

Stan of recovery

Monitoring Date

^\^

Date:

Clock time
(hh:mm)

" \̂

^^

Elapsed time
(mins)

,

•̂ ~~^h //
-^ * ~/^^f

"^- '̂̂  sJ—~^
^***v

^\

Time:

Water level (feet)
Measurement point:

K\^

^^s^

\



WATER
MANAGEMENT
CONSULTANTS

Location

Monitored by:

Well Purging and Recovery

Date: Time:

Well/Piezometer data

(circle one)

Water level recovery data

Stan of recovery

Monitoring

Sheet of

Depth of well (from top of PVC or ground)

Depth to water (from top of PVC or ground)

Radius of casing

Casing volume

Development/Purging discharge data

Purg ng method

Start purging Date:

Stop purging Date:

Monitoring

Date

5 Ml
'
71

Time

/•/30
/Y$ l
i~i 13
jiy^b

1 1* •» ~~i
I tV 7 (?

Volume discharged
(gals)

/

2.
3

îr£

Temp

<*$.$

C?3.fe
Q7£

C?-S
(2.Z.

fc? /

M.j£i$ /v

18.1

6.72-

2.

feet

inches

feet

1.O
cubic feel

gallons

Gv^-J^T A/^?

' '
f/2?/T7

PH

^.00
C.8T
^.77
r.^o
^".57
-5",S"7

•? 1
y f̂J-QlE!/
r

Spec cond.
(mS/cm)

/>2
i^r
| ̂ 66

i ^o1/
/ 2 f s

/282

"^ ' Jĵ siuwi
1

Time:

j Time:

Turbidity
(MTU)

(20
25"
;6

/ 1
tO
sfi
r \*

0$j&) r>4
1 1

PS&S- W30

Appearance of water
and comments

JLK^MPJ
/ 1

Date

Dale:

Clock time
(hh:mm)

Elapsed time
(mins)

Time:

Water level (feet)
Measurement point:



WATER
MANAGEMENT
CONSULTANTS

Well Purging and Recovery
Sheet of

Location ffl(X) ''Q^3
^__^

Monitored by: LT\
i /

,A , . Date:

Well/Piezometer data

(circle one)
Depth of well (from top of PVC or ground)

Depth to water (from top of PVC or ground)

Radius of casing

Casing volume

G/^/fin

O^

(z»'cA\
•4

9.

~f 2

Time: \Q (̂~*)

feet

feet

inches

feet

cubic feet

gallons

Development/Purging discharge data

Purging method

Start purging

Stop purging

Moni to r ing

Date:

Date:

0*^*^*v»j ^C/i—-t3
i '

#7-07 Time: /D"? C~
' '

C/y/1 y Time: /Q 3 y

Date

Chini t

Time

/D2S"

/027
t o Z I
/o v
/032.
/031/

Volume discharged
(gals)

/

2.
3
y
5T
C

Temp
(°F)

fb.«

6 ^ - 3
dr z.
C2. 8
63. o
63. 2.

AtstfL

PH

C.3r
C. 2-1
6. zo
(..is-
t.lt

J^nAif^m

Spec. cond.
(mS/cm)

/^7^
11.̂ 1
1 ^V7
fi Y?
/2V3"
/zr/

i , /

? /WQ1W&
ryuqwcn

V 1 /

Turbidity
fNTU)

T5-
/6
/ /
;c
7

?
/ i .

-J7,j

Appearance of water
and comments

Water level recovery data

Start of recovery

Monitoring Water level (feet)
Measurement point:



WATER Well Purging and Recovery
MANAGEMENT
CONSULTANTS

Sheet of

Location /% t4J-/O*~?

Monitored by: A ^A^ ,. ' Date:

/
Well/Piezometer data

=a>^ (circle one)
Depth of well (from<tpj)£l3!VC or ground)

Depth to water (from (op oTfJVC or ground)

Radius of casing

Casing volume

Development/Purging discharge data

Purging method

Start purging Date:

Slop purging Date:

Moni to r ing

Date Time Volume discharged Temp
(gals) (°F)

G>/2#~? /OO~? 1 Off. 9

/<?/O 2 £9,9
tV; 5> 3 V}, 3

so/y *t fe3> ?
/#2y 5 &or;>

/~\ S* ~i-

Jji&QJL K.

Q/d/y/1 Time:

/y. 7 feet

5s. <v^

^

7̂?9

feet

1 inches

feet

cubic feet

gallons

//%3)0

/"^ /^l
L5 . /£^,/r1jV

/ /

fc/zf?')' '
G/3-/3 ~?

PH

!)//(^5
>,/£,

(/; ^
^95"
G. V
£>-?<0

, /

^7 ^

Spec. cond.
(mS/cm)

/ Jf— ' ̂ ^

y C2^* *"^

/if ^*^ 5
/^f(h2>
/^O^
/fyZ

/M*t2@JL0$$_

Time:

Time:

Turb id i ly
(NTIO

3"7
57
9
7
^~
5^

,.
/ o/^r-/1 r /

/^Qi'

/^.5~"

Appearance of water
and comments

A

(3^PT7_

^JrtsLtjtfr if

Water level recovery data

Start of recovery1 Dale:

Monitoring Date Clock time
(hh:mm)

Elapsed time
(mins)

Time:

Witer level (feet)
Measurement point:



WATER
MANAGEMENT
CONSULTANTS

Location

Monitored by:

Well Purging and Recovery
Shcct of

Date: Time: j ^ \ ()

Well/Piezometer data

^^-__ (circle one)
Depth of well (from, top of PVC or ground)

, '•
Depth to water (from (fop of PyC or ground)

Radius of casing

Casing volume

Development/Purging discharge data

Purging method

Start purging

Stop purging

M o n i t o r i n g

IM10\ I f"<
a^.^ 'L 1 feet

inches

feet

cubic feet

gallons

/ t*v.ly A

Date:

Datc; =r) i ̂ h'-t-

1 Time:

Time:

T'/;

Date Time Volume discharged
(gals)

Temp PH Spec. cond.
(mS/cm)

Turbidity
(NTU)

Appcarancc of water
and comments

n&
z

t? . v
B.

10
,£/ 0/AX/,

Water level recovery data

Start of recovery

Monitor ing

Date: Time:

Date

V
\^

"̂

Clock time
(hh:mm)

"^^^

Elapsed time
(mins)

\ S\ 1*^"/if/y
\v--^

\

Water level (feet)
Measurement point :

\
\

\

\



WATER
MANAGEMENT
CONSULTANTS

Location

Monitored by:

Well Purging and Recovery
Sheet of

PZ? -12-01

MS
Well/Piezometer data

^S '- N (circle one)
Depth of well (fromfop of PVCjor ground)

Depth to water (from (6pofPVp or ground)

Radius of casing

Casing volume

Development/Purging discharge data

Purging method

Stan purging

Slop purging

Monitoring

Date

5 /Z3 /77
' '

Time

lO-?$

iO :^
10: il

ID: It

/i7 •' 2f
/ 0 • ^7
/ c ;37

/ ( 9 : ^ S
I0r.$°7

Volume discharged
(gals)

5"
if)
/ r

7.0
•z'T
30
^-/o
5"0
b^

Date:

Dale:

Dale:

Temp

67-2
t-^-3
t^.^>
Gr f .O

a. 7
(-£, • J
("1 .%
01 .&
U . /

5/^5/^7 Time: ^ ; ̂ 5-
i /

22-5". 6

U Q . o o

2.

f f c ?

1 feet

1 feet

!

inches

feet

cubic fcct

gallons

•tb/v^j />-"~/o
. / /

-S/23 |T7 | Timc- iO-'oC 4^
'

C/~"'Jj f~7 \ Time: 10-5^ //A/

pH Spec. cond.
(mS/cm)

7 c? f 3 7 tf
<f.'?? 975"
/^ -)l5 Si f OG?.fn - 3 ^3
(? o / / YC*

& - o^— nO Q
/•• o ̂  *$ 0"~i

y ~ b ^ ? ' 3
/b, ^1 ^2^

(7 ^y £> / /

Turbidity Appearance of water
(NTU) and comments

$i
~2-i
12
b
r
3
3
j

' 2

AL&M X^pM ̂ ŝl̂ M^ ofttjXJV^
Water level recovery data / ' /

Start of recover)1

Monitoring

Dale:

Date Clock lime
(hh:mm)

1 Time:

Elapsed time
(mins)

Water level (feel)
Measurement point:


